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[571 Abstract: 

PURPOSE: To obtain a gene DNA derived from coryneform bacteria effective for 
participating in an integration of membraneous protein to membrane. CONSTITUTION: A 
secY gene DNA is isolated from Brevibacterium flavum MJ-233. The base sequence of 
the gene is determined and stable plasmid pCRY 30-secY is formed in the coryneform 
bacteria having this gene DNA segment. 

[5IJ Int'l Class: C12N01531 C07K01300 C12N00121 C12N01577 
C12P02102C12N00121 C12R00113 C12P02102 C12R00113 



11 



® 2005 MicroPatent. LLC 



ms^mmff (jp) 02) ^ ^ ^ ^ (a) 



C 1 2N 15/31 ZNA 
C 0 7 K 13/00 8517-4H 
C12N 1/21 7236-4B 
15/77 

8831 -4B 



(21)ail®#^ #]®¥4-326827 
{22)ajliB 4^(1992)12^ 7 B 

n¥^mm3o^m\rmm^m^^ ^^4^11^170 



^KfII¥6- 169780 

m^mB ^^6^(1994) 6^21 B 



F I ^mm^m 



C12N 15/00 A 



(71) tfcJPA 000006057 

m^l5^BBKAOp3-T@ 5 #2^ 

(72) ^^^ #iF mm 

mm^mmm^^ a rg 3 # 1 ^ 

mmm^ mm 

K^mmmm^^ 8 Tg 3 # 1 ^ 

(74)ft3iA #ii± tij* 



(54) irnKD^w^i mmB^o)m^o>m^^^\m¥tmB^D}^A 

(57) iWmi i^lEt) 

^^cm^-t ^ D N A<Dm^. 
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y^^-^ ( Brevibacteri urn f I a v u 
m) M J 2 3 3-Cfo6sl^^lf5^cOja^^DNA. 



GTCTCCXX:CA 


nATTaCGC 


AHCAAGGAC 


ATCGCMTGA 


TCGTTCTATA 


CCGCATCGGT 


GCAACGATTA 


GTGGTCGTCT 


GCGTGACTTG 


ATTAACCTGT 


TTTCCGGTGG 


AGCGCTCaC 


CCGTACATCA 


CGGCGTCTAT 


TATCGTGCAG 


GAGTTCAAGA 


AGGAAGGCCA 


GTCTGGCCAC 


ACGonoca 


TGGCCTTGCT 


TCAGTCTTCC 


CTGCTTGCa 


CAGGCATTCG 


CGTGCTGTCG 


nCGTCATCA 


CCATGACTGC 


GGGTGCAGTG 


GAAAAGGCa 


TAGGCAATGG 


TATGTCGaC 


CCAACTGATG 


GCATGAACAT 


TCTGGGCAAC 


GCTTCCGTTC 


TGATCCTCGT 


CATTGGTGTT 


CCAGTGCAGT 


ACGCAAACCG 


CATGGTGGGT 


CTGCCTTTGA 


ACGTCAACCA 


AGCTGGTGTT 


TACATGCCAG 


TGCTGATTAC 


TCAGATCGTG 


TGGTGGCAGC 


GCAACATCAT 


TCCGCACaG 


TTGTACTTTG 


CACTGACCAT 


CTTCTTCTCT 


GCTGAGCAGG 


CTGAAAACAT 


GAAGAAGTAC 


CXJTCCGACTG 


CTGAGTACTT 


GGGATTCCTC 


TACCTGGCTG 


TCATTGCTGT 


GCTGCCAAAC 


TCGGaCGAC 


CAACTCCATT 


CGGCGGAAa 


AaACAGTGA 


AGCAGATTGA 


GAGCCAGCTC 


TAA 







Val Ser 
1 

lie Phe 

He Pro 

Asp Leu 
50 

Ser Gly 
65 

Pro Tyr 

Pro His 

Met Met 

Ser Ser 
130 
Gly Ue 
145 



^^ttt^y^^^ (secY) -Cfo^tS^^lIE^Oit 
(s e c Y) iS^^DNAo 



GCCGATCTGC GTAAGAAGAT TTTCTTCACT 60 
GCGCAGATCC CTTCCCCGGG AGTTGACTAT 120 
ACTCAGGATC AGTCAAGCGT TTATTCGCTG 180 
CAGaGTCCA TTTTTGaAT TGGTATCATG 240 
CTGaGAaC TGGTTATTCC ACACTTTGAG 300 
GCCAAGATGA TGCAGTACAC CAGGTACTTA 360 
GCCATCCTCG CGTTGGCGGA CCGTGAGCAG 420 
GCTGATCGCA ACTTCTTCGA CCTCATTGTT 480 
CTTGTGATGT GGATGGGTGA GCTaTCACG 540 
CTGATTTTCG aCGTATCGC AACTCGCCTC 600 
laGGCGGCG TGGTTTTCGC TGTTGTTaG 660 
GTATTCGTTG AGCAGGCCCA GCGTCGTATT 720 
CGTCGTaCT ACGGTGGTTC TTCCACTTAC 780 
ATCCCAGTCA TCTTCGCGTC TTCCTTGAn 840 
AAaaGGTT CGCTGGAAGT GTCTGATAAC 900 
CAGACGCCTT CTTCCTGGCA GTACATTGTT %0 
TACTTCTATG TTTCTGTTCA GTATGATCCA 1020 
GGCGGATTTA TCCCTGGTAT TCGTCCGGGC 1080 
ATGAACCXK;C TGCTGnrCT TGGTTCCaG 1140 
ATTATGCTGG ATCTAGGTGT TGACGCCGGT 1200 
GCAATCTTGA TTCTTGTATC TGTTGCACTG 1260 
aOCAAAGCA ACTACGAAGG ACTTCTAAAA 1320 

(s e c Y) itfe^DNAo 
Ala lie lie Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 

5 10 15 

Phe Thr He Ala Met He Val Leu Tyr Arg lie Gly Ala Gin 

20 25 30 

Ser Pro Gly Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg 
35 40 45 

Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu He Asn Leu Phe 

55 60 
Gly Ala Leu Leu Gin Leu Ser He Phe Ala He Gly He Met 
70 75 80 

lie Thr Ala Ser He He Val Gin Leu Leu Thr Val Val He 

85 90 95 

Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 

100 105 110 

Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 
115 120 125 

Gly He Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 

135 140 
Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val 

155 160 
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Leu Val He Thr Met Thr Ala Gly Ala Val Leu Val Met Trp Met Gly 

165 170 175 

Glu Leu He Thr Glu Lys Gly Val Gly Asn Gly Met Ser Leu Leu He 

175 180 185 

Phe Ala Gly lie Ala Thr Arg Leu Pro Thr Asp Gly Met Asn lie Leu 

190 195 200 

Gly Asn Ser Gly Gly Val Val Phe Ala Val Val Leu Ala Ser Val Leu 

205 210 215 

He Leu Val He Gly Val Val Phe Val Glu Gin Gly Gin Arg Arg He 
220 225 230 235 

Pro Val Gin Tyr Ala Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly 

240 245 250 

Ser Ser Thr Tyr Leu Pro Leu Lys Val Asn Gin Ala Gly Val He Pro 

255 260 265 

Val He Phe Ala Ser Ser Leu He Tyr Met Pro Val Leu He Thr Gin 

270 275 280 

He Val Asn Ser Gly Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg 

285 290 295 

Asn He He Ala His Leu Gin Thr Pro Ser Ser Trp Gin Tyr He Val 
300 305 310 315 

Leu Tyr Phe Ala Leu Thr He Phe Phe Ser Tyr Phe Tyr Val Ser Val 

320 325 330 

Gin Tyr Asp Pro Ala Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly 

335 340 345 

Phe He Pro Gly He Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly 

350 355 360 

Phe Val Met Asn Arg Leu Leu Phe Val Gly Ser Leu Tyr Uu Ala Val 

365 370 375 

lie Ala Val Leu Pro Asn He Met Leu Asp Leu Gly Val Asp Ala Gly 
380 385 390 400 

Ser Ala Gly Ala Thr Pro Phe Gly Gly Thr Ala He Leu He Leu Val 

405 410 415 

Ser Val Ala Leu Thr Thr Val Lys Gin He Glu Ser Gin Leu Leu Gin 

420 425 430 

Ser Asn Tyr Glu Gly Leu Leu Lys 



435 440 



lo 0 0 1 1 

5^3|/ii®^^01 0^y^^y>r (secY) tte^tc 



[0 0 0 2] 

^m^n. ^'y^ y t r • 3 y ( E s c h e r 1 c h j 

_a_ c o 1 i ) ;c:*3l^-CJ;<^^^HTJ3i9 [Annu 
alReview Genetics 2 4 , 2 15 — 
248» 1990. Annual Review of 
Biochemistry. 6 0 , 1 0 1 — 1 2 4, 
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19 9 1] . m^^<om-^<Dm:h-^^^\z,mi-^mB'^t 

U~C secA [Journal of Bacteri 

0 1 o g y , 1 5 0 . 686-691, 1982]. s 
ecB [Journal of Bacteriolo 
g y . 1 5 4 , 254-260. 1983], secD 

[Journal of Bacteriology, 

1 6 9 . 1286-1290, 1987], secE 
[Genetics; 1 1 8 , 571-579, 198 

8] . s e c F [EMBO Journal,^, 32 
09-3 2 1 6, 1 9 9 0], secY[Nuclei 
c Acids Research, 1 1 , 2 5 9 9 — 

2 6 1 6. 1 9 8 3] ^t^^^tlXl^^o 

[0 0 0 31 rae>COl'T?s e c A. E, YM^^^. 

s e c Yite^t urfi, :ti/3:y tr • =iy ( e s c 

herichia coli ) fi5KcOj9^^ [Nu c 1 
eic Acids Research, 11, p. 2 
599-2616. 198 3#flg] , /<^yl';^ • f^^/l- 
;^ ( Bacillussubtilis ) fe5fe(D5S^^ 
[Journal of Biochemistry, 
1 0 7 , p. 6 0 3-6 0 7. 1 9 9 0#H3] ^TSWfl 

[0 0 0 4] -mc. mm^'Knmi^^^x*)mmLft 

ti^xm^-r^zttt^x^^^ L;?)-L/^dsp>. mm^w 
^w^¥omm[^xm^^^^xh. mmw^x^^^^i^ 

— >^3 V • ^T^^ (inclusion body)^ 

V ^mmm^^(Dmm^^^m\z-oi^x(D^^t^fj:< . 

^\zmmLfj:^^t^i.(btl^ [Mo 1 e c u 1 a r M 
icrobiology,_4^. 305 — 314, 199 
0. FEBS Letters, 27 3 , 7 5-7 8, 

1 9 9 o^m] . 

(00051 



[0 0 0 6] 

n> (1) =^ u ^mmmm^<DmmBn<7^m^(r>m^^ 

^tcBa^-t-^^^^DNA, (2) ^^Bl-DNAtm 
A^ixytmife^:/^^^ K^tjt (3) m^^:t^y?i% 

K xm^m»: ^Hft=^]) ^mmm i>mm^n^. 

[0 0 0 7] UT. :*:B^^-ov^T$P>^C^J^tC|5^5gt* 

fe^DNAj tfi. m^m^m^n(Dm^comy^'^^. 
K-r5ite^DNA^ic*-r^tiOTfo^>. 

^iHfife^^^^'-K-f ^ii^£^DNAT•i>^ s e cYig 
fe^DNA$r^tfDNA»f>t- (J^iT. Z.tit: rAWt)f} 

mzm^x\t^^'ri>zth^mxh^fiK mmm± 
[0 0 0 8] z.H^(o^Wimmi±m^hAm^^mmrr 

^ - '7y^<A ( Brevibacterium f 1 a 
vum) MJ-233 (FERM BP- 1 4 9 7)tJ|c 

[0 0 0 9] 3fe-f. :fi^\f^<^y'V^J^ - yy^<M.UJ 

-2 3 3m<Dm^m-b^^{^DNA^mm'r^c :.<o 
yk^{^\^'t^A^m'^ti^\mmm. ^^j^e c o r i sr^ 

V^T^fe(|^DNA^^^^tc5>«i-So #e>iX^DNA^ 
>r^^^n--V^^-<i7i5'-. ^^flpUCllS (^fS 

y J M 1 0 9 (^?gi^$;t) wmw^p^ 

[0 0 10] #e)nSJ^®$cm**Cct KDNA 
:niy^y tr • =iy, y^^;^;^ - ihf^/u;^^ 

5;£s e oY^:&B^<D^mmmmm^^xi-:f t\.xm\^ 

Sih-*Fw>>ry^y^-rif-e^3 vtci*?. ^fA^H^^ 
t^ir/^^T^y !>A • :7^/<isMJ - 2 3 3^Sfe^^*i*^ 
OA»r>i-$r5t^- ©#-t-5Ct;d5-c^6« LT^^b 

Awn^^ h\zm^tmm^m^m\'^x^m\.. n 

t T • =^ y J M 1 0 9 ^m^mk-r^. nbifi^mw^ 
^W^^^yy^^ KDNA^i^Wu. /^-f yyy-f-^- 

M J - 2 3 myk^^^M<oAmh^mm • ^^i-t-sr 

[0 0 11] z,(r>^o\z\.x%hifi^Am^<o-^\t. 

ilS^Ut^^-^^T^y !>A • :77^^AMJ -2 3 3-^<0^ 

fefl^DNA^Sr^JllBI^E c o R I (^^^i$>A¥lcJ; fJ^f? 
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[0 0 121 
1^1 1 

mmmm mmuiti^ mmm}i(^±^^ (kb) 

Ball 1 0. 4, 1. 1 

P s t I 2 0.3.0.5,0.7 

S a c I 1 0.6,0.9 

Sma I 1 0.2.1.3 

[0 0 131 :^mmmi^^\^^x. mmmm^^x^ 

(00141 r^»f^>t-<^±t^j so^y^x^ 

^i^^v tr • =iy<^7A^^7r-i^ (X p h a g 
e) (DDNA^mmmmn i n a 1 1 1 -cmwrLxmh 

tL^^^SfE^BCOD N A»f>tO|^-T n y/V_b-C 

r • 3 y (^y^T-f 7 4 :7r— (0x17 

4 ph a g e) (DDNA^mmmmHa e I I I "C^JS 

Lr#^tt65>^gi£^coDNA»f>i-<oi^-:EKyTi^ y 

^^DNAJ^^H-xri:/^:^^ K<0#DNA^K-(0:;^ 

^ (0^fe)£Jc4oV^T. 1 k b ^J.±<7ym>i(0±^ $ ic 
ov^T^i. l%T:^p-;^>>'/um^^i*i(cioT#bn 
5>^:ll^filfflL. ^ii^lO. 1 k b;{»^P>l k b^^cDB^;rco 

:fc#^{cov^rt±4%7Kyr^ y/uT^ K-y/vm^e^ift 

[0 0 151 ±m<D:/\^\:fy<^y']} • 

AM J - 2 3 3 (D^^p^VNA^mmmmE CORK 
K p n I (CjioT^^Xfi^J^llKp n 1 "Cil^^^r 
1-6::i:trj;»34§bH^:^t^75S;|at,l. 5kb(^DNA 
^/TfCOl^Tfi. ^<D:^l^^fJ^>^v;^$ KpUCl 1 
S^yhltpUCl 1 9 $:ffil^^v^v^:*-=^rV 
^^^;j-^KS^^^fe (d i deoxy chain t 
erminationfe, Sanger, F. et. a 

I. . Proc. Natl. Acad. Sci. US 
A, 7 4. 5 4 6 3, I 9 7 7} iZX^^^-t^ Z tt^ 
Z(DXo{ZLX^^l.fz±mmi . 5kb<OD 



<7>m,mm^\{Z7^i-m^^i^m-t^ii(Dxh^. 440m 
[00161 ALm<o^mm\^^^'t^^%m(o s e c 

Yit^^^^tfDNA^K-tt, ^^cOay^^j^lS^fe 

^*:DNA^^^:^8i^Hfc^co£o^/i;p>T. mnm\^hf\. 

^DNA^J^K^E. 0yx.(^-<-;/i^-7Vtfj!iSy s t em 
- 1 Plus ^^V^X^^^n^t)<?>T*feoTt>J: 

[0 0 171 ^^c. Mi£<??^D<y^nr/^^^r y * y 
7^^AM J - 2 3 3<^^^^*:DNAd^e>©#$iX'5>*:^ 

co^g s ^oM-^(^M^3Z.;^^tc gi^^ 5 ae^D N A 

l-t. sec Yatfe-^Mife(0^t^^||'g6t)ic1i/jr oZ.tiP' 

r^^T^>J:<3i^WJ|s^$^^-cv^r^3i<. ^i^^rifffctc 
m.mt'^^x^fhx\^xhx,<. ^h\cmmmm~m^ 

m&.^fhX\>^hh<nx^oXh^<. zHh<omm^W<o 
t/^-fixt^iv ^Wm(nm^^\y^A\z^^^f\.^h<r>x 

(0 0 1 81 l^ilJi(C|^^3^Ufc:^#$;iSj^l. 5kb(0D 
NAKfritco0JISSs^irJ:6^E^j^^g|$rl^Uc.lt-ro ^ 
^5^0 s e c Y^fe^DNA^^tfDNAf^^T* (At^ 

t^':fyy^^Y^^^-\zmKt^:Lt\zxy)^ ^^y^M 

iBiiF^-es e c Y'igB=f-mm<om^'!^'^mfmt9kx.:fy 

(0 0 191 ^fz. i^mm(Os e c Yii&^$r56^^* 

[0 0 2 01 :^mm<DAWx}^^mx■r^ztt-x^^^ 
tt>^tf:/7^^ Y-<^^—t\.x\'X^ mK,\t^ mmw- 

3-21018 4-§-4^^(C|2^(^:/7X^ KpCRY3 

0 ; 4^§|^2-2 7 6 5 7 b^^L^mzW^d^zfy y% K 
pCRY21. pCRY2KE. pCRY2KX. pC 
RY3K pCRY3KE^U!pCRY3KX ; 4*5r^ii£ 
1- 1 9 1 6 8 6^<ii^tCE«*0>^^;^^ KpCRY2 
^TJtpCRYS ;il^^Bg5 8-6 7 6 7 9-^^«ic:|a^ 
(DpAM3 3 0 \ ^m^^ 8-7 7 8 9 S-^^^ldfE^ 
t^pHMl 5 1 9 ;i^WBS5 8-l 9 2 900-^^^tC 
UW.<D pAJ655. pAjeil RV^p A J 1 8 4 

4 ;1$§BBg5 7- 1 3 4 5 00#(Cl2^<DpCG 1 ; 4# 

58-35197 -^^i^t^tCfamfD p CG 2 ; l^&SBg 

5 7-1 8 3 7 99-§-^#t::lE|feC0pCG4^I/pCG 

1 l^^^tf^>r^:^5-et6o 
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[00 2 1 1 "p-ch^^v^mmmcom^-^^^-^v 

h(DT!>m'^\^<. T'v:^^ KpCRYSO. p 

CRY21. PCRY2KE. pCRY2KE, pCR 
Y2KX. pCRY31. p C R Y 3 K Ei^O= p C R Y 

[0 0 2 2] ±m:fy:^Z ^-pCRY 3 O^m 

^ ( Brevibacter ium station! 
_s^) I FOl 2 1 44 (PERM BP-2515) ti^ 
Kp BY5 0 3 (zay^yy^l V<omflfll\^^ 
\^X\t^m^ 1-9 5 7 8 S^^^m^M) DNA^ISm 
$!lKg|^Xh o I -e;»^t^*5#^4. 0kb(O>^^>^ 

OttiL. mmm^E c o R I :^XnKpn I X±^^f>^ 

KpHSG2 9 8 i^mi^m) <??E c o R I -K p n I 
mcBiXJ^Sa 1 IgR^itcm^iZitfw ttcj:!?, ^^^^ 

p c R Y 3 0 ^mn-r^ ^ t ti^v^ 

[0 0 2 3] ifetc, ±m:^y:^^V^^^^-^(Oj^^m 
itj^^tcfs: cxsx^^i^r —€x^m i^xw-^^^ t -t 

So 

[00 24] y'y:^^]^pCRY3 0-^<D:^^m<DAm 
}^(DmA\t^ KpCRY3 OSr^JIS^^E c o 

Rl-CPS^^-tir. ^rtCt^ias e c Yite-^DNA>£r^ 
t^DNA^K* (Amn) ^Df^AViS-^X^m^^^ 

zt\cx*)ffo:itt>^x^^o :i<ox^\^Lxm^^ti 

kb<OAm}^^mALtLm^K':fy:^l K^pCRY3 
0 - s e c Y UTto -fyys% KpCRY30-s 

e c Y(7)f^fiK;^&C0|^ig(wOl>T(i. %.^%M^\AXWi 

"rV ^-U ' yyy<J^}AJ -2 3 3 (PERM BP-1 
4 9 7) . >^UK'/<^Ty • ^^^^^i^MJ -2 3 3 
-AB-41 (PERM BP- 1 4 9 8) . >^l^tr/^ 
^^T^y - J - 2 3 3-ABT- 1 1 (F 

ERM BP-1 500) , :/utr^^^x y • 

^'^i^M J - 2 3 3 -ABD- 2 1 (PERM BP-1 

4 9 9) mm^fhti^, 

[0 0 2 61 ^J:^. JiEtOPERM BP-1498(D 



mmt. PERM BP~1 4 9 7<DmW^:M¥^tl.X 

—/^^itmk^^Xh^ (ItiiSrBg 59-28398-^^ 
n^3^4m^m) . ^tz. perm BP-1500 
(DmW^X PERM BP-l 4 9 7<DmW^^WtL 

ftL-a-r^/mWthy>7.r^ i—'^nmi^^mw 
Xh^ i^mmez-si BS^'^m^m) « ^^b*::, 

PERM BP - 1 4 9 9CD^^J1PERMB P- 1 4 
9 7 0||^$r3^tS|ci: LitD-a-r^/mMfr^i— 

•^mf^i^mMMxh^ mmm 6i-i77993^<ii: 

[0 0 2 7] >^Ul^y^^^7'y T> 

* TV^— T^-^;^ ( Brevibacter ium 
a mmo n i a g e n e s ) ATCC687 K f^A 
TCC13745. ^ATCC 1 3 7 4 6 ; 

• x/^y ( Brevibacteriu 
m divar icatum ) ATCC14020 
l^l^y^^y'V^M.* y^ hyr — ^^^^M. ( B r e v i 
bacteriumlactofermentum ) A 
TCC13869 ; ^ y^y<^^^ y - ^fV^^ijh. 
( Corynebacter ium glutamic 
urn ) ATCC3 1 8 3 l^^^^lS^t^i tT^V^a 

[0 0 2 8] /^ib\ LTT^Ulf/^^^T^y . 7 

7^<AMJ-2 3 3tfl3t£^0|i^^^l^$^i^, ^li^;^^ 
KpBY5 0 2 (il^^BSe 3-3 6 7 
8 7^4ir^#^) <ofc«6, 

^^<nx^ ^<n^bft^^\z.\t^ im^^^'O'^yy^^Y 
pBY5 0 2>S:(^*i-5r <i:;d5M^Li\ ^iOJ;^;^^' 
yy^%. KpBY5 0 2^|S^^1-5:^fei:bT(*. 

[Bact. Rev. 3^ p. 361^4 0 5 (1 9 
7 2) , ±12^7^ ^ Kp BY 5 0 2 i£rA^6*)tc 

[0 0 2 91 ?ifi::/i^e'^^:5^Ty • ^^^^am j - 
2 3 s^o^w^^^^m^-rs^SoT^' y-:;fv;^^' 
vi:^(^t^:o. 2'-5 0ii g/ml) t>L<(iJi^i^ 
»^i,:/t2^ K («IS : 0. 2-5 0^4 g/m 1) 1?^^ 
tfi^^iC. 1ml ^i)#^l O^jJSfC/iai^tcMISt, 
:^W^^^:^(C^||L/i2J5e)j(«^2 4I^P^#^3 5t;T^|| 

^ mtjH^f^$'m\ r^;^^ KpBYSO 2m*^ 
fvK^^^m^mi'th. ^(O^f^lCi;!?^^^^ KpB 
Y5 0 2:6S|i^^$H:fe:/i/try'?^-r y ^J'ix • yy^<J^U 
J - 2 3 3 ^^m^trnhh.^. 

[0 0 3 0] ^tr LT#f>n6:/i/i^^^i?7^ y 
A • y 7^<AM J - 2 3 3 ^%m^^(nm^':fy:^% K 
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z=.r • ^2K7tcov^T^lbi^TV^5i:^^w [Ca 1 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacteriolog 
y , 1 7 0 , 2796 (1988) ;Ito, K. ,N 
ishida, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s t r y , 5 2 . 2 9 3 (1 9 8 8) #RPJ . 
DNAS^M-^(0/'?/V;^^iil| [S a t o h, Y. e 
t. al.. Journal of Industri 
al Microbiology.^, 159 (199 
0) #M] (ciO^^^;^^ K^r^AI-^rt^^s^^T^fc 

[00 31] _bi5co:j^&-c?^®^iSi ur#e>ix5 s e c 

i?r:x^:^^-^. Witr^y'^^^J^. iig^T:^^-^ 

[0 0 3 2] ii^, wm,m<on^^ 

^2 o-J?rij4 ot:, $f^L<ttj(^b2 5\:'-i(s^3 

10. ^ifS U<tl7-8ft35i:-f'5r^^J-et. ^Il^' 
P HliSligfX rir/v;t; y urfr b^h ;&5-Ct 

%. jElc*f^L<l^2~3^Sc%r*fc6o tfc. 
[0 0 3 3] ;6K tT^#f>tl6«f#i^;i^P)iS^L^5>»^(C 
[00 34] 

-mm I 

^M. - yy/^AM J - 2 Z3^^<Os e 
c Yfi^^DNA^^tfDNAter^T- (A(|fr>i-) iO^n- 

(A) :/l^fcf/^^7^y r^^A - >^7/^AMJ -2 3 3(^^ 
DNA(Dfta 

^^l^^ifeAi^^ [mfi£:|^^2g, (NH^ ) 2 SO 
4 7g. K2 HPO4O. 5g. KH2 PO4 0. 5 
g, MgSO^ 0. 5g. FeSO^ • 7 H2 06m 



g. MnSO^ 4'-6H2 O 6mg. ^n=^^:^2. 
5g. ;«?if^yK5g. K';t-f->2 0 Ou g. :Sffi?^r 
^ 2 0 0 g , ^/V^-P. 2 0 g . IS^tK 1 1 ] 1 1 
(C, :/UtV<iJ^7^i; T>i^ . ^^^^AM J -2 3 3 (FE 

RM BP-1 4 9 7) ^nm^nrnm^-t-r^m^x^. 

®(*^^^*;to ^^bixfcjil^^ 1 0 m g /m 1 <D«SlC 
y y'^-ASr^tf 1 OmM Na C 1 -2 OmMh y ^ 
i^rr^ (pH8. 0) -ImM EDTA- 2 N a 

;6Jl 0 0/i g/ml tC/£6i:^{C^L. 3 7t:Tl^ 

fc^. ^S^iS^^^^li (5, OOOXg, 20^m. 1 
0-1 2t:) ±^li5>$r5>ltL. PK-:^- h y A i£r 
0. 3M^/i;5J:9fc^Lfc^. 2^1:(0:ii^/-yu 

5DNA^;tf7;^^T*t 7 0^^:^^^ /—J\^-Q^ 

j^Ufc^. ja^tyh^ ^|ibiX/^DNA(Cl OmMhy;^ 
iS®?^ (pH7. 5) -ImM EDTA-2NaM;^ 

[0 0 3 5] (B) m^x^(DMm 
±15 (A) ^-r^^yh:/ue'^<^'xy r^A • 77/^AMj 
-2 3 3<o^DNA^?se<^9 0M 1 ^mmmm^ c or 

I 5 0 u n i t s 3 7t:-e 1 ^^^fS:^-^^ 

^3>ft?tfc. w(OEc oR I5>iifDNAlC^7n-->'^ 
-<^<5^-pUC 1 1 8 (^^Sigi!?miS) ^Sr^jiS^^E 
c o R I -C^^Lfc^. fifty Vgf^li^a^LfctO^^g^ 
5 OmMhy (pH7. 6). 1 OmMv^ 

^^XU-r h— /l^. ImM ATP. 1 OmM MgC 

I2 R^^^ DNAy;tf-i?i un i t(D^^^^mm 

L (^^4^(0j»«m:)|^aiSTfcS) . 4t:T*i5^r^ 

[0 0 3 6] iiie (B) s^xnhfiitz/y:^^ Ymm^ 

l^^b^S/z^v-r^Affi ( J o u r n a 1 of Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 
7 0) tCj;!?:n>':iiy tr • =»y JMl 0 9 (^ffiit 
m ^?^^$c^U rvi^i/y i/5 0mg^^tP^^ 

[h y :7'h:^i 0 g. h^i^y^ h^^' h5 g. N 

a c 1 5 g^fco^a^?^ 1 6 g ^mmii^ 1 1 \mm i-^ 

[00 3 7] r (Oi^ife±(O^W«5$r^i:fctc i ^ mwmm 
U :^^I^$J:'9 7^7;^^ KDNA^rtttHU ^^7^5: 

©ityto r^or^p— ;^y/i-i*?DNA$:-^--<n>'y > 

^/V><^d&5|E s e c Y3®e^i0^ig^«t;^yn-y<b tX 
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>^63t50s e c Yiie^2>^f>M^^*L-6r5yp^?nj-e 

K • /^'^ AX (Appl ledBiosyst 

ems) ^3 9 4 DN A/RN A v'V-tf-^if- 
Csynthes i zer) $rffiV>T^^L/c^ 
[0 0 3 8] ll^(cffiv^yc::/o-:/(D:^gE^(Jtt, 

Ala Gly Va 1 He Pro Val lie Phe Ala 

GCI GGl GTI ATH CCI GTI ATH TTY GC 

r r-CAtiTv^^y. Q\t^T:^>^ CCii/hi^V. T 
Uj;f':^:^Wyi^:^^Sr^t-. ) <^2 6me 

( 0 0 3 9 1 -a-fiSc t y^±|a^ y i!^ K>^n 

v^^r-< y h— :/^'</l'Ufc [Analytical 
Biochemistry, 158, 307-315, 

1 9 8 6], iMf>x^>r>^yy-^'-^->'3 ^fe 

[Molecular Cloning, Cold S 
pring Harbor Laboratory P 
r e s s (1 9 8 9)] (DiifJ^jrofc, ^<Ol^^^ 
i^x -< :/>i:/^> K =£r^-f 5 n ^r^^-f^ r t Ht^^ 
KpUC 1 1 8(^:^^ 3. 2kbODNA 

10 0 4 0] :^zfy:^^ K5rpUC118-Y-fra 
(D) s e c YDNAitfS^^'&tfDNA^il- (A) Wf 

B amH I 1 
S a c I 2 
P s t I 3 

[0 0 4 6] ±Mo>ummm\^x^^Wi-^nhi^^^y 

;^^K^pUC118-se c Y^^:€L^o U.±.\^^ 
•) s e cYiSfe^DNA^r^O^Ct ^i^i^l. 5kbO 

[0 04 71 nmm2 

s e c Yite^DNA<DmSga^lJCC»fit^;g 

m:Mm 1 (D) m-^^nhtifz sec y^s^^dn ast 

1 . 5 k b<DDNA6&f>^-ic:ol^r. ^O^a 

m^m^^fy:^^ Kpuci 1 8^/bttpUC i i 9 



±15 (C) ^-^^it-yy:^^ KpUC 1 1 8-Y- f r 
a gtC^^ix^DNAifA^K-^^. 5^>^^$P5>y^(ttC/h 
mt-f^tiMz.^ ^yy^^ KpUCi 18 (^©igi:!? 
msg) -^s e c Yti^^DNASr^tfDNAier>ir$:TfS 

[0 04 1] Jiie (c) ^-c^^fcy^^? KpUC 1 1 

8-Y- f r a g ^r^llRSS^^K p n I "C^^Lfct^O 

Zfyy^% KpUCl 1 8^tJ^^Kpn I "C^^ 
tfct><?5$ril^U 50mMhy>^^^|g^ (pH7. 
6) . 1 0mMv=^:^^U>f 1 mM ATP. 

lOmM MgC I2 &O^T4DNAy;<f— ^1 u n i 

5) . 1 2nc-ci 5Ptr^Sjc£:^t^^ ^^^-^fc. 
[0 0 4 2] Kig?at=£:^V^. mti2;v 

^Vly' (Journal ofMolecular 
Biology. 5_3, 1 5 9, 1 9 7 0 ) <i: f? gff 12 

oit^^iy tr • =3 y jMi 0 9$r?i^W^1llL. rvtrv' 
y ^-somg^-^tf^ [hy^hviog. >r-;^h 

h 5 g, Na C 1 5 g^U^^^l 6 g $: 

[0 0 4 3] :i<oi^m±.(n^'n^^^m\^X.^WLW^m 

^rffli/^TlS-^fctw^. -fyy^% KpUC l 1 8(0:^$ 
3. 2 k b<ODNA»r>i-|c;&D^. :^$iS^^l. 5 k b 

::toDNAP|ifK-o^JfSS9^^i^^ifiEl^ll 

1 iC:^-t-o 

[0 0 4 4] ^it±.ux*mif:ryy^^Y^^mmmmm 

TIS<^m2^tc^t-o 
[0 04 5] 
[^2] 

KpUC 1 1 8-s e c Y 



mmmn(o±^^ (kb) 
4. 7 

4. 1, 0. 6 

3. 5, 0. 7, 0. 5 

(dideoxychain termination 
^fc) (Sanger, F. et al.,Proc.N 
at. Acad. Sci. USA 7j4 . 5 4 6 3, 1 

9 7 7) \z^^m2\z7^\.fzm^m\zm^x^^\^it^ 

[0 0 4 8] ^ommm^\^<r>:^--:f:y')-y'^>^y 

U-J^<0^^-h^h. sec Yig^^DNAJl. 

^(om^m^- 1 ^CT^-rm^un^^-t^ 4 4 oi@or ^ 

ym^^- ¥-r^ 1 3 2 0(D:^^J: f?fii)5t£$nTV^-5 
[004 9] ^gM_3 
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R Y 3 0 <Df^^ 

(A) T'^^^^KpBYSO 3(Om^ 
T'^^^^ KpBY5 0 31^. ■fu}fy<^'r})^J>^':^^ 

I FO 1 2 1 4 4 (PERM BP-251 
5) t>-f^^m^ttft^'f'm)l 0:^itfy/uh><D-:/9:^ 
^ K-Cfe *) . 1 -9 5 7 8 5 ^^^^tc|5^(0 J: p 

[0 0 5 0] ^^fig^ilfeA^^ [^^2 g. (NH^ ) 

2 SO4 7g. K2 HPO4 0. 5g. KH2 PO 
4O. Sg.MgSO^O. 5g, FeSO^ * 7 

0 6mg, Mn SO4 '4^6 H2O 6mg, 
^=^:^2. 5g. :^'*f^/ms \f^:t:y2Q0 

g. mB.f-r%>2Q0 u ^/^^ — :^2QgRXim 
@7K1 1] 1 1 ^^uti-y^^^^xy • 

1 Fo 1 2 1 4^^n^mmsi^mt,'^^my.. mw^ 

%ih1t. ^^n^tlg^^rl Omg/mlcDiftSdy:/^ 
-i^i£r^tpiS^f0^ [2 SmMFy^ (t Kn=^i/^^ 

r^/>^^:/. lOmM EDTA. ^OmM^/V^ 
3-;^] 2 0mliC®®U, 3 7*C-ei^P^SfE:^'^ 
fco Sl£:?eilcT/i':^;y-SDSf« [0. 2N NaO 

H. 1 % (WXV) SDS] 4 Om 1 $:i^L. 

I . 11. 5 m K 2 8. 5ml <Dm^m 

3 Cm I ^^^Pb. ^5^^LT;5-f>7lc;^^iC 1 5 5^^ 
10 0 5 11 ^BIi^:^S^iS'i:^'i^tc:#L. 4t:-ci 05> 

f^. 15. oooxgcoi^>55>ss(c*Mt, ±mm^n 

j^'^^tC^L. ^^aT-C55>F^. 15, OOOXg 

i5'y"/i'^;!ia^, -2 0t:-ei^f^#®m. 4t:T-io 
^PbI. 15, 0 0 0 X g (r>^L>9tm^t^\^ . m^^ws. 

[0 0 5 2] ttm^mm^ik. TEmmm [hy:^i 

OmM, EDTA 1 mM ; H C UCT p H 8 . 0 |C|i 

s] 2 m I \zmm Lfc. mmm^^imt-t > ^ Amm i s 
mm&(OTEmwmi o om i \zmt-ti^^Ai 7 o g 

^^M^-^ftmi 1 5 m 1 <t 1 Omg/m 1 ^f^v^^^ix 
:/D-e^ K^jiatlml $r^rax.T, ^^^ 1. 3 9 2 g/ 
mliC^4>*yS:o rtD^^S!^! 2t:'C4 2^f^. 11 
6. oooxg(03g.D:$>«i$rtToyto 
[0 0 5 3] KpBY5 0 3ti^^ie^R^^tCj; 



KpBY503^^tfS:^m3Mg^?^:hhy ^^is 
?g?fiC>£'S^^«a[3 OmMtCSSilDLyt^. 2fgFfi3::^'/- 

oooxgo]^41>5>f|||c:7)^t:trDNAS:ttfS$^^. T'y 

KpBY5 0 3>^5 0/ig^^yto 
[0 0 54] (B) -^7:^% j^— pCRY3 0 

fM 

>^^;<.^ KpHSG2 9 8 (^iSiiM) 0. 5 // g (C^J 
H^^S all (5 units) 5:3 7 1: 1 I^P^^It: $ 
it. KD NA^^^tCl^^tyto trfie (A) 31 

X'mWiX.fz.^y^^ KpBYSO 3<^2;x g tC^ISS^^ 
Xhol (1 u n i t) $r3 7t:-C3 05^r^SJt£;$-t!r, 
-f^yy^^ KDNA^$B5^^i»Lfc« Wi^iO'fyT.X KD 

St-Cl 0 5>Rg;tlDf^^SLyhm. 

S*^«Si:Lr^>«r5 0mMhy;^g9^?SpH7. 6, 
lOmM MgCl2. 1 0mMi^^::^;^W-< ;K 
ImM ATP2itu:T4DNAy :*f— ¥l un i t tc/j; 

r(7)^feeSrffiv^r^£^icy t:r-3yjMi093>'tf 

[0 0 5 51 ?^®iS5«|^|^3 0;t g/ml (^)|^«$) 
(Di3i-^-^ v^V. 1 0 0 |i g/m 1 <D I P 

TG (^y:/nt'/^-i3-D-^^;i!f7i5' 7y'> 

K) 100/ig/ml cox-gal (5- 

:/ D ^ - 4 - o o - 3 — < > K y /u - ^ - D - 7 ^ 

M^7/'>K) ^^tfL^±& (hy7'h:xi0g. ^S: 
:i:=^:^5 g. NaC 1 5 z'SOJ^M^i^l 1. pH7. 

2) -e3 7t;t::r2 4^ffi3^^Lv :iW^tLT#bn 

[T. Maniatis, E. F. Fritsch, 
J. Sambrook, "M olecular clo 
ning" (1 9 8 2), 9 0 - 9 1 (C J: iJ^fetU 

(0 0 5 61 ^<0^3k. -fy:^^ KpHSG298(OS 
a 1 I S&iaifiy^;^^ Kp BY5 0 3^3fc0?|!!j4. Ok 
hinmystmX^fy.HL^y'^X KpHSG2 9 8-o r 

i tmhtx^f:., mz.w^d^ijmcm^'^. (a) r* 

^t^ix^y^x^ Kp BY 5 0 3DNA>£:ffJfS^^Kp 
n I&UJE c oR I tCT*a!3lUT^f6n6j^2. Ikb 
CDDNA^^>i^±§e:^7^^ KpHSG298-ori 
COKpn l&l/Ec oR I g^tC^n-nv^t. ^^'^ 
K-i^^'-pCRYS O^PlRtACo 
[0 0 5 71 

TT'^^^KpCRYSO-se c Y<?3f^^t^=> y 4S! 

'mM^\\<r> (C) KpUCi 1 8 

- s e c Y 5 g ^$l]ESSl^K p n I 5 u n i t s 
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3<D (B) yM'C^hi^it':^y:^^ KpCRYSO 1m 

mM ATP, lOmM M g C I 2 ^^t^T 4 DN A 
;^ hzr.:^:^ hy^ h5 g. Na C I 5 ^RXJ^m^l 6 

(0 0 5 8] ^<DmmAi<D^'^w^^mizj:*)mmm 

ffil^Xi|-<fctC6. KpCRY3 0(0:^^? 

8. Skb<ODNAmn\zM:t^ ^ 1 • 5 k b <D» 

ADNA^K-A^^AibHfc. ±M(Oiix\<mn^f\^ti':^y 

[0 0 5 9j mnmmt. m^y<ji^:^m^m^^xi^ot 

E c o R I 1 

BamHI 1 

Kp n 1 2 

Xh o I 1 

10 0 6 1] ±ie^[lfis^(cj:9l$m<5t:fbtvsy7>^ 

^ K^:pCRY3 0-s e c Yt^^feLfCo ^i:^. ^y 
:^^KpCRY30-se c^X^^'OWMU^^^ItL'^ 
WfcV^^T^y r>A - :77y<ixMJ 2 3 3- s e c Y(i. 
^^iRo< J^ffim 1 T@ 1 # 3 -^OXmS^ff^^S^ifeX 
miVm^m^. 3f^4¥l 2 4 Bf^-t* : ^SX^fFiS 
^^1 3 3 0 2-^ (PERM- 1 3 3 0 2) t LT^te 

10 0 6 2] 

1 

E^iJcO:^^ : 1320 

mm 

GTG T(X GCC ATT AH CAG GCA TTC 
Val Ser Ala lie lie Gin Ala Phe 

1 5 
ATT TTC nc ACT ATC GTC ATG ATC 
He Phe Phe Thr He Ala Met He 
20 

ATC CCT TCC CCG GGA GTT GAG TAT 
lie Pro Ser Pro Gly Val Asp Tyr 
35 40 
GAC TTG ACT CAG GAT CAG TCA AGC 



3(FERM BP-1497):/^;^^KpBY50 

2is^^^^sr 10 0ml (omtd.A^m'cmmimmm^'v 

i^^^i^. mi^i:2 0m\ <OyVuy.^mm (2 7 2mM 
Sucrose, 7 mM KH2 P O4 , 1 mM M 
gClj ;pH7. 4) IdTiSfe^Lfco ^^C^lcWi^^iM 

7 5m\<Dmmt. ^W.X^btiit:fy^%VVNAm 

mso n I t^m-^i.. 7K4^(cT2 0 5>r«^»®ufc. 

— V/NVV-th— h'^tM) $:^(/^T, 2 5 0 0J)^ 

(cTi^r^^n^. :fy-f-^4>'^i 5 u gy^mi (mm 

mms (A) ^\cUm<o:^m^m^'X':ryy.^ K$r# 

ifco z<Dyyp^z h'^^mmmmmxwmLx. ^wtm 

[0 0 6 0] 
[^31 
KpCRY3 0-s e c Y 



1 



mmmn(D±^^ (kb) 
1 0. 1 
1 0. 1 

8. 6, 
10.1 

m,^]<DmM : Genomic DMA 



^ : MJ233 

mWnn^-tU^ : peptide 
^W^m. : 1-1320 

4^^^^^Ufc;^i£:P 



AAG GAC 
Lys Asp 
10 

GTT CTA 
Val Leu 

25 
GCA ACG 
Ala Thr 



GCC GAT 
Ala Asp 



CTG CGT 
Leu Arg 



AAG AAG 
Lys Lys 
15 

GCC CAG 
Ala Gin 



TAC CGC ATC GGT 
Tyr Arg He Gly 
30 

ATT ACT GGT CGT CTG OJT 
He Ser Gly Arg Leu Arg 
45 

GTT TAT TCG CTG ATT AAC CTG TTT 
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Asp Leu Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu Tie Asn Leu Phe 

50 55 60 

TCC GGT GGA GCG CTG CTG CAG aG TCC AH TTT Ga ATT GGT ATC ATG 
Ser Gly Gly Ala Leu Leu Gin Leu Ser He Phe Ala He Gly He Met 
65 70 75 80 

CCG TAG ATC ACG GCG TCT ATT ATC GTC CAG aG CTG ACT GTG GTT ATT 
Pro Tyr lie Thr Ala Ser Tie He Val Gin Leu Leu Thr Val Val lie 

85 90 95 

CCA CAC TTT GAG GAG TTG AAG AAG GAA GGC CAG TCT GGC CAG GCC AAG 
Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 

100 105 110 

ATC ATG CAG TAC ACC AGG TAC TTA ACG GTT GCC TTG GCG TTG CTT CAG 
Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 

115 120 125 

Ta TCG GGC ATC GTC GCG TTG GCG GAC CGT GAG CAG CTG CTT GGC GCA 
Ser Ser Gly He Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 

130 135 140 

GGC AH CGC GTG CTG TCG GCT CAT CGC AAC TTC TTC GAC CTC ATT CH 
Gly He Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val 
145 150 155 160 

TTG GTC ATC ACC ATG ACT GCG GGT GCA GTG CTT GTG ATG TGG ATG GGT 
Leu Val He Thr Met Thr Ala Gly Ala Val Leu Val Met Trp Met Gly 

165 170 175 

GAG CTC ATC ACG GAA AAG GGC GTA GGC AAT GGT ATG TCG CTG CTG ATT 
Glu Leu He Thr Glu Lys Gly Val Gly Asn Gly Met Ser Leu Leu He 

175 180 185 

TTC GCT GGT ATC GCA ACT CGC CTC CCA ACT GAT GGC ATG AAC ATT CTG 
Phe Ala Gly He Ala Thr Arg Leu Pro Thr Asp Gly Met Asn He Leu 

190 195 200 

GGC AAC TCC GGC GGC GTC GTT TTC GCT GH GTT CTG GCT TCC GTT CTG 
Gly Asn Ser Gly Gly Val Val Phe Ala Val Val Leu Ala Ser Val Leu 

205 210 215 

ATC CTG GTC ATT GGT GTT GTA TTC GTT GAG CAG GGC CAG CGT CGT ATT 
He Uu Val He Gly Val Val Phe Val Glu Gin Gly Gin Arg Arg He 
220 225 230 235 

CCA GTG CAG TAC GCA AAG CGC ATG GTG GOT CGT CGT CAG TAC GCT GCT 
Pro Val Gin Tyr Ala Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly 

240 245 250 

TCT TCC ACT TAC CTG CCT TTG AAG GTC AAC CAA GCT GGT GTT ATC CCA 
Ser Ser Thr Tyr Leu Pro Leu Lys Val Asn Gin Ala Gly Val He Pro 

255 260 265 

CTG ATC nC GCG TCT Ta TTC ATT TAC ATG CCA GTG CTG ATT ACT CAG 
Val He Phe Ala Ser Ser Leu He Tyr Met Pro Val Leu He Thr Gin 

270 275 280 

ATC GTG AAC TCT GCT TCG CTG GAA GTG TCT GAT AAC TGG TGG CAG CGC 
He Val Asn Ser Gly Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg 

285 290 295 

AAC ATC AH GCG CAC CTG CAG ACG CCT TCT TCC TGG CAG TAC ATT GTT 
Asn He He Ala His Leu Gin Thr Pro Ser Ser Trp Gin Tyr He Val 
300 305 310 315 
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TTG TAG TTT GCA CTG ACC ATC HC TTC 
Leu Tyr Phe Ala Leu Thr He Phe Phe 
320 

CAG TAT GAT CCA GCT GAG CAG OCT GAA 
Gin Tyr Asp Pro Ala Glu Gin Ala Glu 
335 340 
TTT ATC CCT GGT ATT CGT CCG GGC CGT 
Phe lie Pro Gly lie Arg Pro Gly Arg 

350 355 
TTC GTC ATG AAC CGC CTG CTG TTT GH 
Phe Val Met Asn Arg Leu Leu Phe Val 

365 370 
ATT GCT GTG CTG CCA AAC AH ATG CTG 
He Ala Val Leu Pro Asn lie Met Leu 
380 385 
TCG GCC GGA GCA ACT CCA TTC GGC GGA 
Ser Ala Gly Ala Thr Pro Phe Gly Gly 
405 

Ta Gn GCA CTG ACC ACA GTC AAG CAG 
Ser Val Ala Leu Thr Thr Val Lys Gin 
420 425 
AGC AAC TAC GAA GGA CTT CTA AAA TAA 
Ser Asn Tyr Glu Gly Leu Leu Lys *♦* 
435 440 

m 1 1 :^mm<0 s e c Yit^^DNA^^tfDNAWf 

m2] x^^iimi, 5kb<D^mm^s e cY^m 



Ta TAC 

Ser Tyr 
325 

AAC ATG 
Asn Met 

CCG Aa 
Pro Thr 

GGT TCC 
Gly Ser 

GAT CTA 
Asp Leu 
390 
ACC GCA 
Thr Ala 
410 

AH GAG 
He Glu 



nC TAT 
Phe Tyr 

AAC AAC 
Lys Lys 

CCT GAG 
Ala Glu 
360 
CTG TAC 
Leu Tyr 
375 

GGT GTT 
Gly Val 

ATC TTG 
He Leu 

AGC CAG 
Ser Gin 



GTT Ta GTT 
Val Ser Val 

330 
TAC GGC GGA 
Tyr Gly Gly 
345 

TAC TTG GGA 
Tyr Leu Gly 

aC Ga GTC 
Leu Ala Val 

GAC GCC GGT 
Asp Ala Gly 
400 

ATT CTT GTA 
He Leu Val 

415 
CTC aC CAA 
Leu Leu Gin 
430 



Ho 

[®3l ^m^<Oy^y^^ KpCRY30-secYcO 



111 



Kpnl 



SmaX PstI Ball 



Sad 



PatI 



200bp 
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(sDint.ci.^ mm^ ff^mmm^ fi ^mmTr^mm 

// C 1 2 P 21/02 C 8214-4 B 

(CI 2N 1/21 

C12R 1:13) 

(C 1 2 P 21/02 

C 1 2 R 1 : 13) 
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m}B:¥mmfT (j p) ci2> ^ ^ 1^ SI (a) om^mms^ 







F I 




C 1 2 N 15/54 


ZNA 






C 1 2 P 13/08 


A 2121 -4 B 






//(C12N 15/54 








C 1 2 R 1: 13) 










9050-4B 


C 1 2N 


15/ 00 A 








(21)£tifil#^ 


1$j®¥5 -55451 




000006057 










(22)aJSIH 


¥J5Jt 5 ^(1993) 3 ^ 16 B 




«m«51^REBiEA(^F^-T@ 5^2^ 






(72)^BJ^ 










ac^mnfts^RMPi^'^ 8Te 3 # 1 ^ 














(72)^aj# 


#^ mm 








^^^mmm^^ s rg s s i ^ 














(72)lfe^# 
























(74)f^)lA 













(57) [i^jfi^l 

^Vit:/u\f^<^'r^J ' >^7/<AM J 2 3 3;6^P>^ 
DNA« 

[^:^] r CO >f - K/^ 5/ -r > t f 3 ^ 

WB^^tiif:/i^tr^<^'rU • :77^^iHMj 2 3 3 
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l^f^^y^co^m] -r y • :7^y^A ( Brevibacterium 

[^^^ll :f^\^^<^'rV^J^mm'^^^<7>L-]) f 1 a V urn ) M J 2 3 3 -efc-6^*JS 1 g5^<0iie^ 

i^>\c^^y^- hv^i'^-f tri^a XDM^^nti dna, 

GTGCaCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG ACAGTGCGGA ACGCAmGA 60 
AACGTCCaC AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTaGC 120 
laGCAATGG GAGACACCAC GGATGAGCTT aAGAAOTG CTGCGGCAGT GAATCCCXJTT 180 
CCX;CCAGCTC GTGAAATGGA TATGCTCCTC ACTGaGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGCaCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTCTGCTCA CCACCGAGCC TCACGGAAAC GCACGCATTG nCATGTaC TCCAGGTCGT 360 
CTGCGTGAAG CACTCGATGA GGGCAAGATC TGCAnGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTCGTT aGATACQC TGCAGTTGCA 480 
TTGGCAGCTG aaCAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCCaGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATCaGGAAC TTGCTGaGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CX;TGCATTCA ATGTGCX:ACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
AncCCGGCT CTATCGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCCG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGaGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTOACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GHCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACCACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CrCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TaCCGCXJAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GaCATCCGT GAAGATGATC TGGATGaCC TGCACGTGCA 1200 
CTGCATGAGC AGHCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACXXXJA 1260 
CGC 1263 
(K^J^, 8 3 5#9<OR«GXf*A<^.T^U 8 3 6# ) X^^^fh^L- }) i^>^lzX^y ^ - V^^y ^ 4 :^ 

9 0 2#@*5J:U:9 2 3#@OYJiCXttT$r^ t \f->a ^^^D^fS^^tlfcT >^^</V h =t-^— fe'^ 3- K-f" 

[^^tc, 8 3 5#iOR;&5Gr'$>0. 8 3 6#g. Ssfi^^DNA^ 
9 0 2#S*5j:if 9 2 3#BCDY2i5C-Cfo6rtti/cC m^^4] l^iDTZ/mm^l 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp Val 
165 

Asp Cly Val Tyr Thr Ala Asp Pro Arg 
180 185 
Leu Glu Lys Leu Ser Phe Glu Glu Met 

195 200 
Ser Lys lie Leu Val Leu Arg Ser Val 

210 215 
Val Pro Leu Arg Val Arg Ser Ser Tyr 
225 230 
lie Ala Gly Ser Met Glu Asp Tie Pro 
245 

Gly Val Ala Thr Asp Lys Ser Glu Ala 
260 265 
Ser Asp Lys Pro Gly Glu AAA Ala Lys 

275 280 
Ala Glu lie Asn lie Asp Met Val Leu 

290 295 
Asp Gly Thr ZZZ Asp He Thr Phe Thr 
305 310 
Arg Ala Met Glu He Leu Lys Lys Leu 
325 

Asn Val Leu Tyr Asp Asp Gin Val Gly 
340 345 
Gly Met Lys Ser His Pro Gly Val Thr 

355 360 
Arg Asp Val Asn Val Asn lie Glu Leu 

370 375 
He Ser Val Leu He Arg Glu Asp Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly Gly 
405 

Ala Gly Thr Gly Arg 
420 

mm^. 2 7 9#@(OAAAMtA 1 aX«Th rXfi 
Val^r.T^L. 30 l#i<OYYY«:Se rXllPhe 
$r^U. 3 0 8#g(D2ZZriTh r X(i I 1 e 
t. mm^. 2 7 9#@C0AAA;65A1 aT-$>D. 3 0 
1SB£0YYY;&5S e r T'fcf?. 3 0 8 # @ COZ Z 2 

y if =1 - K-r 5 aie^D n a. 

DNA;5S^A^?nyi:iifliS^xy^;^^ Y\ 

^^tfDNA^^^-rsm^^:/^^^ Ko 



155 160 
Cys Glu He Tyr Ser Asp Val 
170 175 
He Val Pro Asn Ala Gin Lys 
190 

Leu Glu Leu Ala Ala Val Gly 
205 

Glu Tyr Ala Arg Ala Phe Asn 
220 

Ser Asn Asp Pro Gly Thr Leu 
235 240 
Val Glu Glu Ala Val Leu Thr 
250 255 
Lys Val Thr Val Leu Gly He 
270 

Val Phe Arg Ala Leu Ala Asp 
285 

Gin Asn Val YYY Ser Val Glu 
300 

Cys Pro Arg Ser Asp Gly Arg 
315 320 
Gin Val Gin Cly Asn Trp Thr 
330 335 
Lys Val Ser Leu Val Gly Ala 
350 

Ala Glu Phe Met Glu Ala Leu 

365 

He Ser Thr Ser Glu He Arg 
380 

Leu Asp Ala Ala Ala Arg Ala 
395 400 
Glu Asp Glu Ala Val Val Tyr 
410 415 



[0 0 0 1] 

7. 2. 4. ) K-rSiSe^DNA, ^am^D 

^ ix/c => y ^mmmmm =» y ^mm^m i ^ -5 l - y 
(00021 L-yi^:/dt. £^^r Lrne® 
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[0 0 0 3] 

5 1-2 1 0 7 8 ^^An. #<^Bg 5 3- 1 8 3 3^^ 

6 0 9 9 7-^^^. 1^§|BS6 0-6 2 9 94^-4^^^. 1^ 
§3PS6 2-7 9 7 8 8^^^^#^3 o L/i^L/£*5ib. 

^^mm ^fixv^^^m\cx^L-vi^ yoymm^ x 
^m(Dmm^^<^i!bhivx^^^^ 

[0 0 0 41 L-y v^>'^'^^K^^&|c:fe^^T. L-r;^ 
^<7^>m^l[B^t-r^m-:^y'y:^XT:^y<juh^i- 
— ^ (E. C. 2. 7. 2. 4. ) tcit) L-r;^/<7 

bmm^:x±L-vi^>^wm^'t^ztii^x^/£\^\ - 

10 0 0 5] T^/Vuh#i— ^ (E. C. 2. 

7. 2. 4. ) ^=^-Y-r^mB^tLxn. ^^v-^y 

t r • y ( Escherichia c o 1 i ) 
(^ii'lS^ [Journal of Biologica 
1 Chemistry, 2 5 6 > 10228~102 

3 0, I98l#fi^] ^5J:<^^$nr^^-5o ^fc. r 
7Aii^iiia!|&S3l5(^r7:/'?/^h:^-:h— ^ (E. c. 2. 

7. 2. 4. ) t LTtt. ^^^/V;:^ • (Bac 
illus subtilis),=iy ^^^^-r y 
• ^ /t^^ 5i'A(Coryneform glutam 
i c urn) ^i^^^bfhXV^^ [Journal of 
Biological Chemistry, 2 6 2 , 
8787-8798, 1987;Molecular 
Microbiology,^, 1197—1204, 
199 1#H^]« b:^^L/^755e5. yi^\fy<ii^'r V 9 J^M 
S?tE(or;^^Vi^h^-^— if (E. C. 2. 7. 2. 

4. ) h"r^^A^^\C'o\^^x\t^^<om^m\tM. 

[0 0 0 61 5t(C7^uifx<>^xy '^A • 

yyy<J^ ( Brevibacteri um f 1 a v u 

m) Mj 2 3 st^^feflc^t?. r;^/^v^ h=¥:^— ^3t^ 

ALT. =^v^mmm^mmmw^L. mmmmm^tifz 



(0 0 0 71 

(E. C. 2. 7. 2. 4. ) ^£:::»-K-rSS^^DN 
A^r^^b. ^®fe^S:l^a-Cfe5^y-1^MJ^I5(c^A 

mmzL-vi^^^m^-rhztxh^^ 

[0 0 0 8] 

^m^'r^<m,Mm^^mi^tiff^m. s- (2-r^y 

-L-i^p.y'^i^ mrrtt^Sr TAECJ 
imil?fe^i*^J:!9. L-yi^:/tc<t-5:7^-K^^y^>f 

KJC^ALT. =3y4;5g[;isi8||^^@$cg^t. ^ 
?^Stel$^$ttfc3y^^||$:ffiv^-5i:. $e)tc^^6«) 
*c L - y i?V>|r$iit C ^M.V^tti L:*:^?^^^ 

lo 0 0 9] Lx:^mm\cxfi\^. 

(1) >^nr^^^xy 'j^AjiiaHi§e&5i5(DL-yi^:/icj: 

(2) ^IEK^'m<Offi^!|#^6r'^^^tl-5DNAJ^SE 
^TDNA ; 

(3) ^fSBa^^Offi^#-^7-C.i^^4x-5r^/^K^J 

3 xz^^^^tu^Sir;^/-?/!^ h:^-^— ^:Sr=^- K-r^iSe 
^DNA ; 

(4) Wi^B'^DNAif^mT^i^tiitmm^^yy^x K; 

(5) mm^K^y^:^^ h'xmw^m^Mc=^v^mm 

(6) l^?l^:t^m$tLfc3y^^jftB^>|:^iv ^/u=i^ 

So 

[0 0 10] ^^m\z^\^^x ^ hicnmzmmi- 

K'V 3 tifcr^/'^/i- K Kf -5 

it^i^DNAj tit. AEC?:'^^-r'5>^l^- htC:^W 

(E. C. 2. 7. 2. 4. ) ^ri-K-f-^Sfe^DN 
[0 0 1 1] :^^m<DL- V i^y\zX^y - V^<y ^ 
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Ki-5ig^^^^tpDNA^>t- iUT. Ztl^ \Am 

A E cm\^^^i-^T:^y<ji^ h ^i—^^m^m^mt^ 

'7y/<J\ ( Brevibacterium f I a v u 
m) M J 2 3 3 (PERM B P- 1 4 9 7) iJj;UJ^E: 

[00 1 2j Am}i<D0Wj:m^mm±!^t 

V^J^'y7^<J^ ( Brevibacteriumfl 
a V um ) MJ 2 3 3 (PERM BP-1497) *5 

[0 0 131 rnfjOi&^^^^^^aiLrAES;?-^^ 

*)^:^-f. • :7^y^AM J 2 3 3 

tCN-^^yU-N' hn-N-- hnr/rr^i^V-*!?! 
3Stcj:!3^^^^^^-^L5^)fc^, ::<D|i!Sil35?«^£rAEC 

1 0 g/l^^i-65li;g^J^fe C^^O. 2%. fi^SO. 
7%, KHj PO4 0. 0 5%. K2 HPO4 0. 0 5 
M g S O4 - 7 H2 O 0 . 0 5 P e S O4 • 
7H2O 6mg/UMnS04-4'^6H2 0 6 
mg/K n — t';t^>'2 0 Om g/1 . $ Vi^®? 
:^10 0;ig/K ^^20g/K ^^/V=3-^2% 
(SSII^^;?JD) ] iC^ttU U 3 0t:tCT3B^^^ 

^^^'r^^mWy'U\^y<^'fV - yyy<M.M] 2 

[0 0 141 ±m<DX^izLx'^htirc^^w^fi^%{!^ 

yu^fy^^y' y ^>A7 7^^i>.M J 2 3 3 ^It^f-t-^ r ^: 
TiK Lr^i^tt-5A»r>r<0^l&ait;:(:^^± 

[00 151 ^i^ify^^^-V ^M. • y^^^AMJ 2 3 3 
-L e u-AEC-L y s 1 6 3 (PERM P- 1 3 
5 12), ^nr/<^^xy [>A • J 2 3 3- 

AEC-Lys84 (PERM P - 1 3 5 1 1) , ^ 
U'lf/<^-r y - yy^<J^M} 2 3 3-AEC-Ly 
s 24 2 (PERMP- 1 3 5 1 3) . :/utr/<^xy 
• :77/<AM J 2 3 3-AEC-L y s 4 0 (PE 
RM P- 1 6 5 1 0) p 

[00 161 ztihmm^com^^^mn. aecp^* 



utr/^^r y ' yyy<AM} 233 tmmxh^ 
(II^^I*)^4^icol^T^±. l^isegs 1-130592-^ 

-y i^v^Mtt<^iiAPtfc:/UK'^>*^-r y - :7^/< 

i^Mj 23 3W(Dm^m^h^i^DN A^mmi-^o 
^(o^^i^DNA^m^^immmm. m^^E c o r i 
^mi^xP!k^i^DNA^^±\z^mi-i>o 

[0 0 17] l§e)ix^DNA0f>T-$:^n-^>^-<i^^ 
^^;tlirpHSG3 9 9 (^iSi^) IC^$AL. 
-^^i^'-^r^v^r. r;^^</uh^*^— -^it^^;05:5^:^L 
tzxmm (^^>3iy tr • ^y) ^^^cgsc5 07 

4 C^'>xy tr • 3 y iy:^:^'ry^*:^h y^ ir 
( Escher ichia c o I i Gene 
tic Stock Center), -7^/-?— h > >- h 
• • >'^'<:^n V?— , /l^ • jxny^— -V^f "T^-f (D 
epartment of Biology, Yale 
University) ;P. O. Box 6666 
New Haven, CT 06511-744, 

u. s. A. ^^mm ^mmm^t. aec^^^-t 

[0 0 18] nbH^mn^m^^^-:fy:^l KDNA 

^tttbL, m^mmxfmt^z tizjz^^A^tiitA 

/^iS'xy !>A . :7^><AMJ 2 3 S^lfefeftc* 5fe<^A^ 
>i'^?f|^' irjiJi-Ct-So ;6>< L-Cl^f>tL^»A 

(0 0 191 l^e)n5?^®$H^^t:il3 7^^;^^ KDNA 

^rflbtiiu m^mmxmm-t^ztizx^^A^ntiA 
Ece^<±5:WLA-oL- y -:^>±j^ii(DiiJ!roufcyue 

/^:^xy !>A . :77^<w^M J 2 3 3^?fefe(*:*3l50 A(9r 

n^A^^tO— ofi, ±iBAECI^f*$:;&Ud^oL-y 
>^v^M^i«oii;DDLfc:^ufcr/<^'xy • y9y<MM 

J 2 3 3^<?5^^f^DNA^$iMS^5^E c oR I <D^± 

^S5r-r^ r ^:tcj:oT^^^bi^5;fc:i^$2^ij|s^l. 7kb(D 
DNAWi)^^:m^6Ztr-x^^, 
[0 0 2 0] ^(Dj^l . 7 k btDL-y v^VtCj:-57>f 

— tf^r^a- K-t-6itai^$r^tfONA^>^-^. 

mmmxwmi.ftt^<omnn^mRxfmmmn<ox^ 

^SrTie^ltc, a'MS#^t;ictS^EIf,^lftS^£rlIl(c-t 
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[0 0 2 1 1 

Pvu II 3 
D r a I 1 
H i n c II 2 
H i n d III 1 
B g 1 II 2 
P s t 1 2 
N c o I 1 

Xb a I 1 

[00 2 2] /^*>. >^c§^le»ci>v^T. $1il^g^^lCi-5 

[0 0 2 31 r^^0f>i-£^;^:^$j ^0:7^7 

II. ^v^3zy tr • =^V<OyAVyr-i^ (a p h a g 
e) (ODNA^$!j(®SS|¥H i n dlll "C-yO^f UT# 

- n y (Dyr^ - ^y^:^i 7 Ayr—i> (0x1 74 

phage) ODNA^^iJISSf^Ha e III -C^^rtT 

#e>na5^^s^^<^DN Ai^T/T-fOf^— :j<y r ^ y y^x-r 

^^fflb. #^0. 1 k b?!)-^ 1 k b5|5^£0»r;i-(0^#$ 

^col^rli4%7KyT^ y/ur ^ Y¥)\^mmMmz,^^ 

[0 0 2 41 ±l50AECr»i^$:WU;&^oL-y 

v^>'±j^t4(Dts^niLyi:yue'y^^^7^y !>a • ^^^^^-t.M 

J 2 3 3<0*fe«fDNA$r$(llS^^Nr u I*5ctt/Ec 
oR I tcio-c^J^-fSr i:icJ:»?#e>ix-5^#$A5j(^i, 
1. 7 k b(?DDNA»r>^-iwOl^Xli, ^iOiSSSa^iJIr:?' 
7;^^ KpUC 1 1 8^fc(^ pUC 1 1 9 
^m\'^^^J'Tir'^^y%^ Ymm^ (d i d e o X 
ychain termination ifc. Sange 
r, F. et. aK, Proc. Nail. Aca 
d . S c i . USA, 7 4 , p5463, 1977) 1*1 

7 k b(?5DNA^>H*cOJ^ffi?^j<0;t-*-7'^^y — 
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m'm\yx<o^^^ (kb) 
0.1,0.2,0.7,0.7 
0. 2. 1. 5 

0. 3. 0. 6. 0. 7 
0. 4. 1 . 2 
0. 5. 0. 6, 0. 6 
0. 4, 0. 6, 0. 7 
0. 5, 1. 2 

0. 4. 1. 3 

y^- fVN* ^ ^ ^ t f 3 ^ytmW t H^t r x/>VP K 

2-'5|::^-rgfi^iJSr;^-r6tj(D-e^»9. 4 2li®coT^ 
K-r6 1 2 6 3(Ol[JEjtf;5>e»«^^tirv> 

(0 0 2 51 ^iegej^^(OEjq#-^Uc, itg^ 

mt LTAEC^^^L/il^^^^^^rffil^fc^felif^^ 

7^^AMJ 2 3 3S^feW:^5l5<^T;^/^V^h^'^— ^^fi 

tnb^tii^h^^ ) DNA(DiB?iJ$r^-fo ^/c, E^J 
#^2(Ch^|2MJ 233-Leu-AEC-Lys 16 
3^J:|9||P)tl,fcia^K E?fJ#-^3lCMJ 2 3 3-AE 
C-Ly s 8 4^<t:!3^t>ix/;:ga^iK em-^4{CMJ 
233-AEC-Lys24 2^i ^^ix^EJ^J, ffi 
3^JS-^5JCMJ 2 3 3-AEC-Ly s40^J:!9^e> 

[0 0 2 61 WLwmwi<nmm'% 1 5 tc^^n-sgfi 

Ji]*^ <b?^ e>:^^/jr <t "3 , L - y vie i: >f - hv^ 

^DNAtt, i?±^^OT;^/^Vvh^•:^'— ^ite^DNA 
<t«:«ilLT. 8 3 5#e, 8 3 6#g, 9 0 2#g, 9 

T(C^^i-^Z ^rtCioT. 2 7 9#e. 2 7 9#@, 
3 0 1#@, 3 0 8#ior^yi^;i)5^ti^tiAl a;^f^ 
^Thr, Ala;0^e>Val, Ser^^ibPhe, Th 

r^-^i 1 et;:^fi:Ly:^<>o-efc5o 

[0 0 2 7] ^fz. mc. CCOga?U$rt><hlcLX. f-^T 
hy-fl^^ h^^ — v^m^^v-;^ (Si t e-d i re 
cted mutagenes i si^, Kramer, 
W. et. al.Nucl. Acids Res.,J_ 
_2, p9441, 1984) ^iflV^t A^&f){C^^^^ 

[0 0 2 81 riX^<D^:^A»b; *:^?^(DL-y e^vic 
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®, m^it^y^-^^^S ystem-1 Plus 
[0 0 2 91 mm<r>tm< AECm^^m't^yi- 

^^Tv^T^><^:<x^^8^JIS§^^tiT^^r^>J;<, gfeiM^iff^ 
t^m^^fix^^^i>(DXh'oxh^<. :iitb(DW^W 

5^^^^^tPDN Aif>i-JC>a'g$tiS h<oxh^. 
[0 0 3 01 ^^m(DL-})i:^y\z^:5y^-h*y<iy^ 
V b tf 3 i^cDM^ ^ ixyt r ^^^/w h =1 — 

K-r5iSe^iSr#tfDNA^;r (AttFr>t) (i, iS^/^y 

[003 1 J ^ys:. ;*:%§q<OL-y t^:xtcJ:-5y^-K 
/^ 5/ ^ > t If 3 vco^B^ $ nrc r ^ V h =^-^— ^ 

=1 y ^mmmtm^-r^mmB^ s #0 >^n ^ — c 

[0 0 3 2] :*:|g^(DA^>f^£:^A-r6rir;dS-C^6, 

h-^t^-^^y^x v^^df-thxn. mx.^. 4^W¥3 

-21018 4^^J^mc^m<7>^yP^^ KpCRY3 
0 : 1^M-T-2-2 7 6 5 7 b ^<i^mz^m<o-:r y :^ % K 
pCRY21. pCRY2KE, pCRY2KX, pC 
RY3U pCRY3KE^O!pCRY3KX 
1-19 16 8 6^'jin\zU^<Oy'y7.^ KpCRY2 
^t/pCRY3 ; i|^|lflBS5 8-6 7 6 7 9 ^^^tCfS^ 
(Dp AM3 3 0 ; 4^|ISBg5 8-7 7 8 9 S-^^^tCfdife 
p HM 1 5 1 9 ; 58-192900 ^^^(C 

iE®<DpAJ 6 5 5, p A J 6 1 l2iT/p A J 1 8 4 

4 ; I^PBBgS 7- 1 34 50 O niZ^Wi^pCC 1 ; ^ 
^BS5 8-3 5 1 9 7-^4!i^JClS«cDpCG2 ; fl^^BS 

5 7- 1 8 3 7 9 9^^^{C|5^<Op CG4^t)tp CG 



1 l^^:mfi>Zt7f>^X^^. 

[0 0 3 31 ^xh^v^mf^m(Dm±~^^^-mx 

h(Otfmt.\^<. -fyy^^ KpCRY3 0. p 

CRY21. PCRY2KE. pCRY2KE. pCR 
Y2KX. pCRY31. p C R Y 3 KE^S:T/p C R Y 

[0 0 3 4] ±iB^v;^^ K^i5'^-pCRY3 O^SriSI 

^ ( Brevibacter ium stationi 
_s^) IF012144 (PERM BP-2515);(5^ 

e>7'7^5: Kp BY5 0 3 (ro:/^^^ KOi^i^ico 
».^rH4^^^1-95 7 8 S-^^^^RS) DNA^rfStli 
^j^5^Xh o I -e;^#$;$5JiS*l4. OkbOT'^^ 

^ h'(DmimmwLm^m^^MB'f'%:^t^DNAm}i- m 
2.1k h<o^yy.^ h*<o^'^imm^^^mm^^^ 

PHSG 2 9 8 {'^mmm CDEcoRI. K p n I 01S 

-<^^-pCRY30 SrHISi-r 6 C t t-X^ 60 
[0 0 3 5] ±M-:fyy.^Y^^^ — '<D:^^m 
<r>Amn<r>m^>.\t^ mTLtZ^yy^^ V^^^-^\c\m 

't^\z.muAW\)^^^ximm\.tz~:ry Y-<^^-^ 
j^^iitcs£:i:rs ur—^x^m\.x^m-J^t^ 
^tK ^■ft\m^tiT^-f^—x>nA(D^T\cv>\^A 
y ^i&ST-il^^ -il:^ ^t\:i^^no:itt^X^ 

[0 0 3 6] KpCRY3 0--co;*:^i5g<^AEIf 

)^(Dm^7<\t^ ■:^yy^^YpCR\zo^mmBmEco 

K-r^ae^^^ODNA^K- (ABFf;i*) ^DNAy:</ 

0\Z\^Xi^^^iX^^yy^^ Kp CRY3 0tc;*:^^O 
■X^^tmi. 7 \ih(OAm)^^m^K\.it.m^X'y'yy^ 

77^^ KpCRY3 0-AK8 3 5<t^ifeLfco -fy^^ 
^ KpCRY3 0-AK8 3 50f^^:^&(D^iiEffl{COV^ 

[0 0 3 7] ::cDJ:5{rLTit^^$n-5L-y v^XCj; 
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* >'7^<iNMJ 2 3 3 (PERM BP-14 
9 7), :/ue/<:^^7^y ^J^ • yyy<M.M} 2 3 3 - A 
B-41 (PERM BP-1498) , -fu^y<^v' 
y • :7^/^AMJ 2 3 3-ABT- 1 1 (PERM 
BP-1 5 00) . ZfU\fy<^TV ' yyy<J>.M 
J 2 3 3-ABD-21 (PERM BP- 1 4 9 9) 

[0 0 3 81 nt^S, ±.m<OFERU BP- 1 4 9 8fO 

mmt^ PERM BP-1497 (omw^mwt lt 

-/\^mtmSi±^-^h^ (I^^BSS 9-28398 -^ii^ 

nms-^Am^M) « ^it. perm bp-isoo 

PERM BP-l 4 9 7<omW^m.^tL 

Vh^ m^9g6 2-5 1 9 98 ^^^cS^n^m) o ^ h 
IC, PERM BP- 1 4 9 90il^liFERMB P- 
1 4 9 7(DmW^m^t LitD-a-rXymmy'Tt 

^—^mm^m^^vh^ mm^6 1-177993 

-^<i^«#M) • 

[0 0 3 91 rtlPjCOlS^^^tOftfelC. y'Ui^^<^y'V ^ 
A • TV-t — T-/^^ ( Brevibacter i um 
a mmo n i a g e n e s ) ATCC687 1, I^A 
TCC13745, PATCC 1 3 7 4 6; :fu^y<^ 
y-^) ^Jx* 7^^< V^^M. ( Brevibacteriu 
m divar icatum ) ATCC14020;:/ 
U\f^<^y'])'>M.* hrr-^^^Jx ( B r e V i 
bacter iumlactofermentum ) A 
TCC13869; =• y^x^^^y r>A . ^^v^^^iJK 

( Corynebacter ium glutamic 
um ) ATCC3 1 83 l^^Ti^^^ifeirUT^V^S 

[0 0 4 01 fa^. LXyi^\fy<i>y'V^J^ • y 

AM J 2 3 3[&i5l^^^>|&:^$rffiv^6^§^. ;$:||:^7i5^ 
^•^^7^7;^^ KpBY5 0 2 (1*^BS6 3-3 6 7 8 

BY5 0 2^£:K5*1-5>;ii:3dS|i^Lv^ ^<DJ:o^£':fy 
KpBY5 0 2$:^*1-^;^jfetLTfi. 

-^mxh^L. A^mm^i-^zth-^mvh^ cb 

act. Rev. 3_6 p. 361'-4 0 5 (1 9 7 
2) ^M] o l^mzTyy. ^KpBY502 ^K^m^CU 

[00 4 11 ^i:^^l^^^^7^y !>A • 7y/<AM J 2 

3 3 t^^w$r^^^;cs¥-r 6SS<Dr y v:jMx v 

>^(SIS:0. 2-5 0 /I g/m 1 ) t>U<tl^^i?'5' 
Ayn5:K(«S:0. 2-5 0^ g/ml) ^^^tP 
J&ifilc. Im 1 ^Oi^l 0»ffiS&(c/j:-5i;9ic1gML. ^ 



W=£r^^^tcSl|?b/j:2)5e*y2 4f^Wimz 5t:-c^ii-t- 
:©ll>fi?^£:^f5^^3^^1felC^^L, i^^b 3 5 t:-e*«l 2 

Ktttli^f^SrtTl\ T/y;^^ KpBY5 0 2;65|5^5fe$n 

5 0 2;6sp^^^;fx^:/i^t^/-<^^y . yy^^j^ui 
2 3 3S?feli^A5#ibn^, 

[0 04 21 ;i<^j:3(cuT#e>ns:/utr^^^7^y 
A • y'^/^AM J 2 ^3i^^mm^<Dm^'ryy^^ KO 

?^a^^i5fei:LT(i. ^v^rcy tr • 3 yst/3Lyue:=i 
T • iJn Yif^y{^^\^X^hflXyi^^Xb\C CC a 1 v 
in, N. M. and Hanawalt, P. C. , 
Journal of Bacteriology, _1_ 
7 0 , 2796 (198 8) ;Ito. K. , Nish 
ida, T. andlzaki. K. » Agricul 
tural and BiologicalChemi 
s t r y, 5 2 , 2 9 3 (1 9 8 8) , DNA^ 

^m^^^</^^:^WiT^^ [S a t o h, Y. e t a 
1., Journal of Industrial 
Microbiology. 5_, 159 (1990)^ 
W] \^^^':fy:^^V^nX't^z.tt^^mxh^, 
[0 0 4 31 ±f2*^;^&T?^!^^^tT#6il5L-y 

A, mmmt^^H^fimki>\.<\'m^\.xm\^^hf\. 

[00441 '^mt. a^. mm^. wm,^(nu%^ 
WY\z,. *^2o-^(jj4ot;, n^\.<\m2^x,--m3 

^X,<r>mLxnb:Lhi^X^^, :@^i^^i??pHlt 5- 
10. L<ri7-8f^iai:-t-ar 1^^^ 

<r> p )vi3 y ^r^iip lt^t '^z.tt^x^ 

MtC^*L<(t2-3^S%-Cfc-5o tyt. 
[0 04 51 rtOj:9lcLT#f>tv-5^i|ife;6^P>^><r^ 
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[0 0 4 6] Ld^tT:$:^§gtC^;t^f. ^fjv^-^^^ 

[00 4 7] 5 L - y iiSi^^^*:^ 

[0 0 4 8] 

[004 9] (A) :/i^tr/^^xy i^^A ' :7y/^AMj 

2 3 3<0±DNA<0|^aj 

^-a-^^ifeA^Sil [i|a^:^^2g. (NH4 ) 2 SO 
4 7g. K2 HPO4O. 5g, KH2 PO4 0. 5 
g.MgSO^O. 5g. FeSO^ - IH^ OGm 
g.MnS04 4'-6H2 0 6mg, :^ 2 , 

5g. :f3'f^ym5g^ \fyt^:^2 0 0nss ^^"f-r 

^ V2 0 0 ^ g. 2 0 g. l^fellTKl })yh 

2 3 3 (PERM B^p-i A9 7) ^nwimmmm 

^-Ci^HU. M^^$rmit>yto ^bH/cH^^^l Omg/ 
m 1 (r>m^\Z U y^-ix^^Cf 1 0 mM N a C 1 - 2 
OmMhy >^iS«je^ (pH8. 0) -ImM EDTA 

-2NHmmism\{cmmy.fzo m^y^y^-t—^K 

3 7x:xim^^m.Lft. ^b\cyy'->/mmi'hv^ 

A$r§iS^«^;&5 0. 5%(c/j:^<t 9tc^;!HiL. SOTCT 

-/u/i!^avi^.j\.M.mm^mMi.. ^m.xi o^m^^ 
^MzmmLft^. ±mi:i^'L^^m (5, oooxg, 
2 05^p^. 1 0-1 2t:) ±mm^^^mu mm 

cor^t^#^fe-r^DNA>S:;tr7;^*-C*t 7 0%3: 
OmMfy^i^tif^ (pH7. 5) -ImM EDTA 



[0 0 5 01 (B) ^m.K,w<omn 

±ia (A) ^X%fz'f\y^^<^'r')^J^'yy^<J>.M} 
2 3 3<^^DNA^?fiE(0 9 0/i 1 ^tJIS^^E c oR I 
5 0units^^V\ 3 7t:-^l^^^JE£:$-^^± 
^m\^tz. rOEcoR15>^DNAtC^D-^y^->i 

c o R 1 xmm\.it^. m i^mmm\.fzh(o^^^ 

L. 5 OmMh (pH7. 6). lOmMv^ 

h— /W. ImM ATP, 1 0 mM MgC 
1 2 mJ^T 4 DN A y fef 1 u n i t O^^j^^W^ 

[0 0 5 1] (C) r^.^^/VV^'T-'^^^-Y'r^'ik 

H^^ttti. :iis/^y er • ^y CGSC5 0 74 (t 

hr AllOl, lys C 1 0 0 1 . m e t LI 
0 0 0) Xh^ C ( ) F*?tiT^^N7^h:^-:h— ^ii^-P 
M (Genotype) ^^"f ) o 

[0 0 5 21 -hia (B) ^T'^^ibnfcT^^:^^ m*«$r 
mt^^^i^^J^^ (Journal of Mo 

lecular Biology, 5 3 , 1 5 9, 1 9 

70) icj;f9frie^v-:iiy tr • ^y CGSC 5 0 7 4 

^^?^W^SIL. ^n7^:7.n^3-/u50mg$:^tf 
il^^ife CK2 HPO4 7 g. KH2 PO4 2 g. (N 
H4 ) 2 SO4 1 g. MgS04 • 7H2 O 0. 1 

g , ifjvzi^y. 2 0 g^tf^^ 1 6 g ^^©tK 1 y y h 
[00 5 31 z.(Di%m,±.(r>^^m^'^m\z^^mwmm: 

my^^xm^1tt:^h. KpHSG 3 9 9(D:^^ 

2. 2 k b<^)DNA®r>i-tC^niX, :^^*^3. 8 k b 
ADNA»r>i-:iS^J^)6ttyto K^pHSG3 
9 9-AK^:^^Lyto 

[0 054] (D) r;^x>Vv h^^-:^— ^^g- Yir^m. 

B^^^tsTynAmn (A) 8f^;^o1^>^>>p-^^-^ 

±iB (C) ^•C^tfc:/^;^^ KpHSG 3 9 9 -AKtC 

^itMz^ -fy:^^Yp\3C\\9 (^?git J: I? ffifiS) 
-^T;^^^/u h^^— ^^=1- K-fSjSiS^^r^tfDNA 
Kf^T- ^SrTi2<^ i: *5 ci-::! :^ >/ Life. 

[0 0 5 5] ilia (c) r^x^^fz-rfyy^^ KpHSg 3 

9 9-AK^$lJ[IS^^Ec oR I. N r u I -C^t9rL/c 
h(Dt. 'fyT.x. KpUCl 1 9^M[lS^Ec oR 
K Sma I -e^tefLyht><D^)l^t, SOmMhU;^ 

(pH7. 6) . 1 0mMv?^:^;^^-r h-zK 
ImM ATP, lOmM MgCl2ift.t/T4 DN 
A y ^^--^ 1 u n i t <r>^m^ikm\ U (^fi£5^^(0»S 
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[0 0 5 61 ^w^fifc^y:^^ vmm^m\^\ mt:^/^ 

(Journal ofMolecular 
Biology, 5 3, 1 5 9, 1 9 7 0) J: t? 
^i^^^J \ir ' CGSC 5 0 7 4^$r?^|JteSlU, 
rvfi/y V5 Omg^^tf^mifi CK2 HPO4 7 
KH2 PO4 2 g, (NH4 ) 2 SO4 1 g. Mg 
SO4 •7H2O 0. 1 g. i//l'::i-;^2 0 g^t/^ 

^1 6 g^^@7K 1 y ^/ h/Mc^«) icMtttyto 

[0 0 5 7] rco^iife±<^^t^^^^&tci:tpfKft:^ll 

^2 •:f=7:^% 



m^^'^^^-ft.tT.h. ^y:^^ Kp UC 1 1 9<D:g^ 
3. 2 k b<ODNAfi^K-t-^^. 7kbCD}f 

[0 0 5 81 *fc±ia-e4l/c:/7;^^ K^^^tJ^^^ 

[0 0 5 91 
[^21 

KpUC 1 1 9-AK 



B amH J 
B g 1 II 
Hind III 



4. 9 

4. 2. 0. 

3. 6. 1. 



[0 0 6 01 ±M<ommmm\^^^^m-5{^hf\^^^y 

K^pUC 1 1 9-AK<tr^^L/Co I^XitciDT 
y ^/v h ^ ^ =1 - K-r ^> aife^^S: ^tf :^ t ^ tm 
1. 7kbODNAl^>i- (N r u I -E c oR mK*) 

[ 0 0 6 1 1 2 

-Ki-6jSe^^^tf^$;i5|^l. 7kb(^DNA^K' 
tcol^T. ^co^SeJd^z/y;^^ KpUCl 1 8*fc 
ttpUCl 1 9 (^Sit^K) ^fflv^^v^x^^v-^^l^ 
"^"^ KSl^jSfe (dideoxy chain term 
ination&) (Sanger, F. et a 
1. , Proc. Nat. Acad. Sci. USA 
7 4 , 54 6 3. 1 9 7 7) |rJ;i?li2lC^Lfc|fe»&gI 

[00 6 21 't(D^m^\^<oy^-rf:y V >f i^i^y 
i^-J^<D^^^>h. r^/>Vuh^^— ^^=i-K-f$ii 

54 2 liScDT^ /ife§r=»-K1-5 1 2 6 3<D^^i; 

[0 0 6 31 ##093 

RY3 0(Df^^ 

(A) 7^7^^ KpBYSO 30^$^ 
y^;^^ KpBY50 3Ht. :^Wf/^^-r y • 
'f;^-^;^ 1 FO 1 2 1 4 4 (PERM BP-251 
5) i)-ib^m^Mz^l-mmi 0:<^y/uhy<D':fy:^ 

1 KT^ 0 . I^IB^p 1 -9 5 7 8 5 ^^^tcia^cD J: p 

[00 641 4^^-^^^ifeA^jfe [^^ 2 g . (NH4 ) 

2 SO4 7g, K2 HPO4 0. 5g. KH2 PO 



4 0. 5g. MgS04 0. 5g. FeS04 • 7 



O 6mg,MnS04 •4'-6H2 0 6mg, 
ai^:;^2. 5g, :^if^y^5g. \f=f-t:y2 0 0^ 
g. i^^T^V2 0 0M g. y/^^-^^2 0 g&im 

^iS'^;*--^ I FOl 2 1 4 4^^^1i?a^m^m-C^ 

iai[tc y y^-M.:^^t^mmm c 2 5 mM h y ^ ( t k 

n:^iy;/^/v) T^ypt^V. lOmMcOEDTA. 5 
OmM^/W=i-X) 2 Om 1 {C®S3L, 3 7t:-eiB^^ 
Rft-^'^tl. Rit^mi^T/\^:^V-SDSm CO. 2N 
NaOH, 1% (W/V) SDS] 4 0 m 1 ^r^JtlD 
iS^;!>M^jS^L-C^?filCTl 5 5>Pfli^®UfCo l!fc(C, r 

o^^sai-g^K:^ y isumm:^ y ^^^s?^ e 

OmKStS^ll. 5mUslli;^c2 8. SaiKDW:^ 

m} 3 0m 1 Sr^;!raL. ^5^^sfpLT7)^e>7k7K^;ci 5 

[0 0 6 51 mmm±m^^^bm^^u 4^-^i 05^ 
^.15. oooxgo]^.L-5^fttc;i^(t. 

^^nn;r./VA=l : 1 ^rJtnJ^fgSD Lfc 

i^'L^'i^JC^L. ^I&T-C5 5>^. 15, OOOXg 
Om^b^m^ZMf. T^m^^ULtL. ?K^tC2fgg<Da: 

/US:;!Hl;i, - 2 O'C'C 1 ^f^^g^, 4t:-C10 
5^m. 15, OOOXgi^^^j^yil^^Bltc;^-*^. ttiSSrlelilX 

[0 0 6 61 tt^e^r^gtE^iSt^. TEi^WJl^ C h y ;^ 1 
OmM. EDTA 1 mM ; HC HCT p H 8 . 0 (CH 

i^m&<oTEmmmi oomwc^^t'^^^j^i 7 o g 

^mm^ittzm'i 1 5m 1 1 Omg/'m 1 :ii^v?TjrA 
yn-^-r K^^eeiml ^|r;?SJxr. I5S^1. 3 92 g/ 
m 1 tCl'^i:*'^^, rco^f^^l 2t;-C4 2^^1. 11 
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6, oooxQ<D^.b>^m^n^ft, 

[00 6 7] y'y:^^ Kp BY5 0 3li^^«MtlcJ; 

/^^^m^. -2 0t:iBf!^|f^®L/c. CO^^^l 5. 
OOOXg(^^.L>5^g||C;6^t-tTDNA^it^^-fr. y'y 
;^^KpBY503^50m g^lfca 
[00 6 8] 

(B) 7^^;^$ K^^^-pCRY3 OOf^^ 
r^;^^ KpHSG2 9 8 (^fSi^SJi) 0. 5 m g (C$iJ 
[IR^^Sa II (Sun i t s) ^ 3 7 1: 1 
■It. 7^7:=^ ^ KDNA^^^tC5^ft?Lfco Mia (A) m 

■cmmhity^^^i KpBYs 0 302 n^\zMm.mm 

Xho I (1 un i t) ^Sl'CVSO^mRf^^^'^. 
-^7:^^ KDNA$:S5^5^il¥L^o 
[0 0 6 9] ^#0^7^^ KDNA^^i^^^rj^l^L. 

$fI[S^^$-^fl&i4{t:-t'5fc3^)tc6 5t;-ci 0 5>r*:tJPI^*a 

0mMhy;^iSW?gepH7, 6, 1 OmM MgC 
lav 1 OmMt^^:t:^ /K 1 mM ATP;& 

0^X4 DNAy;?/-^! un i t \Ct^^ ^ o 

[0 0 7 0] ^ff^j^^i3 0/1 g/mi {Mct^mm 
(D^-r-r^i^^^ loo/ig/mi {mmmm)<r>ip 

K) lOOMg/ml WX-gal (5- 

>^n^-4-^nn-3 — V ]) /V— $ - D-:ff y i^ 

Mrf^/i^K) ^Sr^^^L^jfi (hy^hvi o g. mm 

:r.-^y.5s. NaCl 5 g ^I/^WtK 1 y h/K p 
H7. 2) ■C3 7t:tCT2 4^rai^3lL. 

DS&fT. Maniatis. E. F. Fritsc 
h, J. Sambrook» **M olecular c 
loning" (1982) pgO-^-g 1 tCj:!? 

[0 0 7 1 1 ^(D^M^ ■:fyy^% KpHSG298cOS 
a 1 iSfPfilC:/^;^^ KpBYSO 3fi^3l50^i^J4, Ok 
h<Dmyxtmx^i\.1t,-:fyy^% KpHSG298-or 
iiimh^fz,. 3^;c|^^<0;^^$rffii\ MIB (a) igt* 
t#t?4x;'ty7>^$ Kp BY5 0 3DNA^^$fJ|^P^Kp 
n\mJ^E^ o'R\\ZX^n\.X%hf\.^m2. Ikb 



<?3DNA8^>J-^±f2:/7>^^ KpHSG298-or i 
COKp n I RO^E c o R I SB&tC^' n— jc^-^^u^ 

K-<^^-pCRY3 0^£:ll®ty;:. 
[0 0 7 21 #^«^4 

KpCRY3 0-AK(Df^JS£i^Ot::iy;|;^iiEffl|| 

#%^J1<0 (C) :«t?^#P>nfcr^7;^^ KpHSG3 9 
9-AK5 M g^^iHi^^E c o R I ioiUtN r u I 
^5unitsffiV\ 3 7t:'Cl^r^SJ^^^5^«L/c 
t><0-t. Ec oR I y (^?S5^ J; 19 rfflS) 1/^1 

^ll-^L. 50mMhy;^jg|g?e^ {pH7. 6). 10 
mMv^^^xU^ /V, ImM ATP, 1 OmM 
Mg C I2 *5j:UtT4 DNAy:if'— ^1 u n i t 

[0 0 7 3] w(Z)DNA5r^J[S®^^E c oR I 3un 

1 t s^ffi(,^3 7t:-Cl^r^SJE£:^E^t^^L^t>0<t. 
##«^3C0 (B) ^-C^#P>^^fc^7>^^ KpCRY3 0 

1 M g $r0JRIS^^E c o R I 1 u n i t 3 
7t:-emWS^.$-fr5^il?L^t>(^^Zl^L. 5 OmM 
hy^^iSWfd^ (pH7. 6), 1 OmMv^^:t:^U>< h 
— /U, ImM ATP, lOmM MgCl^jSjct/T 
4 DNAy;«f— ^1 un i t 0^^^=^j^^HI L 

V^mlfB^v-^: y tr • =3 y CGSG5 0 7 4^^?|^M^ 
^L. :^/-^-^-f ^/V5 Oii g/m I ^r^tfS^it^ (K 
2 HPO4 7 g. KH2 PO4 2 g, (NH4 ) 2 SO 
4 1 g. Mg SO4 • 7H2 O 0. 1 g, ^^/Ur3— ^ 

2 0 %mim^ 1 6 g $rig@7K 1 y ^> F/nc^j*^) 

[0 0 7 4] r(OJ§jfi±<^^W^^^&ICi*??0ei*^^^ 
U, m^m^'fy^yy^^ KDNA^rlltittiL. 

Wi\4^xm-^tLh^^^ >^7;^^ KpCRY3 OCD:^^ 
8. 6 k bODNA»r>i-Jc:tlOx, :^#$jJf^Jl. 7kbO 

7;^^KDNA^£r. ^^jy^^H-^JI^K^ulfeLrco 
[0 0 7 5] ^m^mt. m^^^V^;^^^£r^V^T^!fcO<^ 

*3!9fTo^« r^l^K'/^tJ^T^y • :77/<AMJ 2 3 3 
(PERM BP-1 4 9 7) 7^7^^ KpBY502 

aiU. ^-vy VG^l^-5^ h/m nc/^-5J:^*c^ 

^LT. $f>ic2^^M®^siu. ^L^'^mxcx.^-m^ 

?r^i6, M^4^^2 Om I <0^</V;^ffl^^ (2 7 2mMS 
ucrose, 7mM KHgPO^, ImM MgC 
I2 ;pH7. 4) (crtSfe^Ufc. ^?>lcBI#:$r3gi65> 

giuT^ie), ^m\<r>^<)vy.Wimmzmm\.. o. 75 
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S) S:^tfitlgBA^^^^ic|aMt3 0t:T2-3 0^ 



0^3 (A) ^icfe^o:^^fe^fflu^ry7;^^ K^^ffc. 

[0 0 7 61 
[^31 



^3 :/^^^KpCRY3Q-AK 



BamH I 


1 


10.4 






Kp n I 


1 


10.4 






S a c I 


1 


10.4 






Xh o I 


1 


10.4 






E c o R I 


2 


1. 7, 8. 


7 




Xb a I 


2 


3. 4. 7. 


0 




S p h I 


3 


1. 7, 2. 


1. 


6. 6 


P s t 1 


4 


0. 4. 1. 


7. 


3. 3. 5. 0 



[0 0 7 7] ±f5(^;BijRs^^tCct<9 4^m-^ite>nsr7 

K$rpCRY30-AKi:^^Lyt. fj::^. -fyy^ 
X KpCRY3 O-AKtCcfJJi^^^^^nyb^Wt^y^ 
"^A . 7 7^<i>.M J 2 3 3-AKIi. 3^^mo< 

tfmm 1 Ti 1 # 3 ^<??x^fifc%T^^^x^xiifi^^s?^ 

^BfftC. ^X^^fH^^l 2658^ (PERM P-1 
2 6 5 8) <t LT^It^tbTV^^, 
[00781 1 
yue/^j^7"y ■ 7^/<AMJ 2 3 3gOAEC5S'|^ 



1) AECi^^^>^(^5>^ 

(^^0. 4%. «S^1. 4%, KH2 PO4 0. 
05%. K2 HPO4O. 05%. MgSO^ • 7H2 
O 0.05%. FcS04-7H2 0 6mg/K 
MnS04*4-6H2 0 6mg/K K':^^^>'2 0 

0/ig/i. ^r^vMil^i oom g/'i. 

S?0. 1%. S^©:%:^;^0. 1 %) 5 0 m 1 ^ 5 0 0 m 

^. >^l^tr/<^xy !>A . 2 3 3^|:^tll 

L. ^®6^tc^/k^— ^$r5 g/lfOjI^lcZ/^Ji^t- 
^x.. 3 ot;{cr 2 s^^a^^^tr/ccofco 

[0 0 7 91 iS^^IelllKL. TM/^y^r- (T r i s 
24. 2 g/K -TW><VK2 3. 2g/l<D^er>^2 
5m 1^:0. 2N Na OH 1 5m I ^ISE-^L. 100 
m nc^>^ry>^i-5) 5m 1 -ClI§Ii^i^^tf/£ofc. 
N-;^'^/V-N' ha-N-::^ hn^r^i^V3 0 
0/x g/m 1 ^'g-tp±ieTM/>'y:7T-tC^^!gi^L. 

3 ot;'e2^p^^ v:^^-<- h L/Co 
[0 0 8 0] Z.<r>^W^W^^}^w^)^ 
mm:^^^t:^<) \:iX 2mm^Lit<Oib. AECIO 

%, KH2 PO4 0. 0 5%. K2 HPO4 0.0 5 
%. MgSO^ • 7H2 O 0. 0 5%. FeSO^ • 
7H2 O emg/UMnSO^ •4'-6H20 6 



mg/1. D-tf^^>'200M g/U ^r^VJ^ti^ 
^1 0 0/i g/ 1 . 5^^2 0 g/ 1 . rZ/Wzi— ;^ 2% 

(MH^^W 3 fcM^L. 3 0t:ic:-C3 Bft^^HL. 

[0 0 8 1] ??:tC:^i:yh=3nr^w-^10Q„j J(;^J,|£^ 

AECgS^±^^*CL-y 

[0 0 8 2] >^Wl^^<^7^y !>A - yyy<M.M} 2 3 3 
-L e u-AEC-Ly s 1 6 3 (PERM P- 1 3 
5 12). ':fU\^y<^'r]) ^M. . :77^<-^M J 2 3 3- 
AEC-Lys84 (FERMP-1 3 5 1 1) . >^U' 
l^y^^T^y • yyy<M.M} 233-AEC-Lys 
242 (FERMP-13513) . ::/Wtr/^^"r y ^> 
• :7^/^AM J 2 3 3-AEC-Ly s 4 0 (PER 
MP-1 3 5 10), 

1 0 0 8 3 1 ±fe Lit^mmt. m^^^< i r 

@ 1 # 1 -^OX^fit^^^i^X^X^fi^^^^^^(c^|6 
[0 0 8 4 J 

i^mo, 4%. eSffierv^^i^^Ai. 4%. kh 

2 PO4 0. 05%. K2 HPO4 0. 05%. MgS 
O4 • 7H2 O 0- 0 5%. CaC I2 • 2H2 O 
2ppm. FeS04-7H2 0 2ppm. MnSO 
4 • 4 ~ 6 HjO 2 p p m. Z n S • 7 H2 O 
2ppm. NaCl 2 p p m. \^:t^>2 00^^/ 
I.^r^V-HCl lOOug/l.z^iJ'^yS^ 
0. 1%, ^^^=^^^0. 1%) 1 Om 1 $r2 4 tf^ptS^ 

mc^^^ mm mm^^pm. o) Ltzm±mi) m 
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A ( Brevibacter i um f 1 a v u m ) §r 

[0 0 8 51 mc^ ^^ii^^ (^/w=i-x5%. mm 

rV^:=^»^A2, 3%. KH2 PO4 0. 0 5%. K2 
HPO4 0. 05%. MgS04 • O 0. 05 

%. F e SO4 • 7H2 O 2 0 p pm. Mn SO4 • 
4-6H2 O 20ppin. f;t^V2 0 0 ;i g/ K 

^r^^-Hci 1 oOfi g/K :^?if5y^o. i 

%. ^©^=^X0. 3%) O 1 0 Om I ^5 0 Om 1 ^ 

Z:^:7^x=i{c5>ii. (i2 0t:. 2Q^m) 

[00 861 ^HJJ^Ta, 100ml i!}>^m'b^ 

mi^xmrnm. Mmmm7i^^cxm^i.timi^t i o om 
MVi^m:fjv^j=^mwim (ph?. s) -eistsE^g^. 

m^mcxmi^^m^vtzm. 12, 0 0 0 r pm. 4 

0 5>^]^'i>L±?t$r^#fco T;^^^V^h^^— ^fl§tt^i^J 

^■r^»^JE^?^ CT;^/^^=3E^V^;t?y r^A (pH8) 10 
5 0mM. ATP2 0mM. MgSO^ • ZHg O 3 
OmM, Tris-HCl (pH8) 1 0 OmM. t K 
D^Srv-zUr^ V6 OOmM] tCil$» Lfc±^ 0 . 1ml 

•^/Co CtltC2. 5m 1 [5%F e C 1 3 • 6 

Hr^Ot. 12%TCA^:3N HC 1 Sr^fi^g-^Lyt 

[0 0 8 7] ^J^jS^tC^U;;^-^^ (Thr). y 

(Lys) ^^ofc<ffi^^;to<oi:§riOM^ 1 0 0 i: U 

rtltC^-r^Thr. Ly s^-en-^ixl 0 OmM. 2 
OOmM^LfcirtOiil'^^r. JKi^gf^^irJ^^L^, 
^^^(^^(Ot;^/<;w h=^^— ^coJM{^^iio%-efc 

ScOtC^t. ^MttcMJ 2 3 3-Leu-AEC-Ly 
sl63, MJ233-AEC-Lys84, MJ23 
3-AEC-Ly s242. MJ23 3-AEC-Ly 
s 4 0-Chi^n^H7 0%. 5 0%. 8 0%. 4 0%-C 

h-Dfto 't^ii:>h AE cm^com^m 1 . 2. 3. 4. 
(0 0 8 81 mmm2 

Ij^Xy^^i^ D N A $r iHlllR L fc. 
[0 0 8 91 nhtilt^^^l 0 

>^5^— i^^^tf 1 0 mM N a C 1 - 2 0 mM V ]) y^l^ 
mm (pH8. 0) -ImM EDTA-2Na^S0ei 



1 0 Om g/m Kc/^^cfcptc^jfjnL. 3 7t:T*lff#Fd3 

0. 5%ic/^$j: pic^L. 5 o^-eeNpffi^iaLT 

^^bfco wfO^^f^lC. ^S:(0:7ai/— /U/:J?nn;J^ 
yPis^f^^^^niL. ^^"Cl 0 5>f^1t^^-»^/iM;:M^Lfc 
±l:lrS'65>lll (5, OOOXg. 2 0 5>r^. 10 

-1 2t:) u ±^ii^^^^^L. g^^^hyr^A^ 

0. ZUttlh^0\^WM\^1t.^^ 2^^aOJi>S^/— 

'5DNA$r;«f^^^-C^t 7 0%:^^ J—jUX^ 
r^Ufc^^. JiL^bAc, ^enytDNAlCl OmMh y>^ 
(pH7. 5) - 1 mM EDTA • 2 N a 

[0 0 9 01 kMx^mm^hnhfhityk^^iy 

NAStJIOPI^^E c oRI. NruI^lOuni ts 
X%±\cji^m\.. zfy:^^ KpUCl 1 Q^UWm^E 
coRI. Sma I #2 u n i t s-C^^Lfc^O^# 
-sr^-g-U 5 OmMh y;^igtf^dr (pH7. 6) . 1 0 
mMv^^:^,:^ f— /K l mM ATP. lOmMM 
gC I2 S0fT4 DNAy;?/-- ^1 un i t 

[0 0 9 1 1 nhfhfz^y'yy^^, Ymm^m\^^. mt^ 

(Journal ofMolecular 
Biology 5 3 , 1 5 9, 1 9 70) {C J: |9. 

r • 3 y CGS C5 0 7 4 (thr AllOK ly 
s ClOOl.met LIOOO) (( )Plf*T 
;^/^V^h^•:^— ^it^^M (genotype) 
i-3 ^^-^J^M^I^^U. Tvi^v^y :/5 0mgSr^tj^3l 

CK2 HPO4 7 g. KH2 PO4 2 g (N 
H4 ) 2 SO4 1 g. Mg SO4 • 7H2 00.1 
g, ^/V=2-j;^2 0 g, ^^1 6 g. lU y h/Hw^f^ 

ECS gy\^^tfmm^mm\^^^m^L. aecih 

[009 21 r 0^>«r (^Jgiifiii(^^Wtfe^^&tC i: 15 

/^l;^^ib^^i^Tfg-<fc<b::5. 7'^;=^$ KpUci 
wiLtzt^<r>^ ^^mi. 7 kb(DDNAm}ir<r>mmm 

(0 0 9 31 ^tz±UXmzMJ 233-Leu-AE 
C-Ly s 1 6 3Xr)nhfhtzl, 7 k b (DDN Al^^t* 
ii^^A^titzZ^y^^ K (7*7^$ KpUC 1 1 9 -a 

K8 3 5) %:^mmmmmx^mi.x. mmm)i<Diz^ 
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100 941 

m± KpUCl 1 9-AK835 

mmmm mmn^^ mmm}^<o±^^ (kb) 



BamH I 
Bg 1 II 
Hind HI 



4. 9 

4. 2. 0. 6 
3. 6. 1. 2 



[0 0 9 5] /j^*;. ftfe^^;6^e>#e>^x3ti. 7kh(D 

[0 0 9 6] mmms 

^(D^mm^\^^y:^% KpUC 1 1 s^^itpu 

ci 1 s^m^^^^^yy^^ ^^^vmmm (d i de ox 

y cha interminat ion^^ Songe 
r et. al..Proc. Natl. Acad. R 
e s. USA. . 7j4, 5463, 1977) tc: J: 

[0 0 9 7] ^(DmMmW<0:t-Zf>}}-y'^>if'7 

mm^ 2-5 ic^-rmm^m^m-r^ 4 2 1 m<or ^ / 

®?^=^-K^5 1 2 6 3J^S^J;(3fli^$^^XV^6r^ 

BB^y (£^#-^1) i:it-<T. 8 3 5#@iOG*5AtC^ 
M-r^rtlCj:*? 2 7 9#iOT^/^;55Al a?&-bT 
hTicmtViti>(0 (K^i|#^2) . 8 3 6#@(OC;65 
T;c^mi-5>r<t(Cj:i? 2 7 9#acor^/|g;65A 1 a 
;0^bVa 1 [r3EffcLfc^<0 (ifi^?lj#^3) . 9 0 2#@ 
(OCt^T^Z^I^'t^ZtizX^ 3 0 l#giOT^ 
Se r;i^P.Phelc|f>ft:trct>0 (ffi^J§^4) . 9 2 

3#@cocdST(c^>fi:'f $::^twj:t9 3 0 8#@<or^ 

y^;55Th r25^t> I 1 ell^^bLfct><0 (E^J#^5) 

[0 0 9 8] m^m4 

- K/< y ^ >r V fc 3 vo^Pi^ ^ nfc T ;^ h 

-^V^^FH^y^T.^ KpUC 1 1 9-AK (#^0y 
1) ^r^v^rriecD^feicT^^^Sr^Abfc. 
[0 0 9 9] *-f. pUC 1 1 9-AK$r-^tP^v^:i^y 
tr-=ii;jM109 (^jSl^) (CM 1 3 KO 7 :7r 

^i^MVtio ^COi;*:^DNAt. pUCl 19^95 



[0 1 ool :^f^\cmmm3^n.\^^mi'ftmm^^^^ 

^\Z^t^2 5me r <0 1 D N A 4 «®f^M U 

=3 y CGSC5 0 7 4tttC^At. AEC10g/l$r 
[0 1 0 1 1 ^C/c=3D--j:»)^tL^ix^7>^^ 

[0102] mmm 5 

:/7.^^KpCRY3 0-AK8 3 5 (Df^J^:gtU^=3 y ^ 

mmm2-cmhf\.fz^y:^^ KpUCI l 9-AK8 3 
5 5/i gSrtJISS^^Ec oR l*3j;UtNr u 1 $:#5 

un i tsm^\ 3 7'xzximmKj^^^'^6^m\^rzii<o 
Ec oRi (^mi^xvmm ini^m 

^t. SOmUhV^^^Wm (pH7. 6) . 1 0 mM 
>?5^;t>^U^ h— /W, ImM ATP. lOmM Mg 
C I 2 :^J:UtT4 DNAy;tf— ^1 un i t <O^J^^ 

[0 10 3] rODNA^SHd^^Ec oR I 3un 

1 t s^m^^3 7x:-<:\mfmjt^^-t^mi^tih(Dt. 

##^J3<0 (B) ^-C#6ttfc>^7;=^^ KpCRY3 0 
1 g ^^JiS^^E c o R 1 1 u n i t 3 
7'C-Cl^rF9Sl£;^-&5^Lfc4>CO$'^'a-L. 5 0mM 
h^y^^mmm {pH7. 6). l OmMS^^;f;^W K 
-/K ImM ATP. lOmM MaClsifcctUtT 
4 DNAy:;!/— t?l un i t(D^^^^W^m\. 

^m^ts^fto ^(o^yy^^ K^^v^T. t^ia:^ffict^ 

V^Mie^v'^y tT-=iyCGSC507 4t5fc^?^^^ 
«IL. ;<7•:^•^-f W5 0M g/ra I ^^tfil^^ftfe CK 

2 HPO4 7 KH2 PO4 2 g. (NH^ ) 2 SO 
4lg,MgS04-7H2 0 0. Ig. 

2 0 gRXJ^m^ 1 6 g ^^@;*C 1 y 2/ tc^ 

(0 1 0 4 1 r(D^ltb±(73^W^<£r^i^tc J: »9?^**:if^ 
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F^^^Xm^itt:!^. 7^7^^ KpCRY3 OO:^^ 
8. 6 k bODNAJ&r>riCJ!JI]x.. ^ 1 . 7 k b <d!^ 

[0 10 5] mm^m-i. m%^</^^m^m\^^xdc(Dt 

iS^noito ^Uf/^^^T^y • :7 5>'^AM J 2 3 3 
(PERM BP-1497):7"7;^5KpBY502 

^^w^ 10 0ml (ommAmmxm^mM^m^xm 

^^8^), IS^i^Sr2 Om I (D/^V^;^ffl^^ee (2 7 2mMS 
u c r o s e , 7 mM KH2 P O4 , 1 mM M g C 



m) ^^t^mmAm^mmmm u 3 ot:-c 2-30^ 
(A) m\zmm<o:^m^m\^^x^y:^^ y^ntt, 

[0 10 61 
[^5] 



I 



pH7. 4) \CX^^l.tz. ^ b\cmi^t:i^'b^ 



mmmm 


:fy^^ Kp 


CRY3 0-AK8 3 5 






B amH I 


1 


10.4 




Kp n I 


1 


10.4 




S a c I 


1 


10.4 




Xh 0 I 


1 


10.4 




E c 0 R I 


2 


1. 7. 8. 


7 


Xb a I 


2 


3. 4. 7. 


0 


S p h I 


3 


1. 7, 2. 


1. 6. 6 


P s t I 


4 


0. 4, 1. 


7, 3. 3. 5. 0 



[0 10 7] ±.m<Dmmmm\zxr)mm-^n tbti^-fy 

K$rpCRY30-AK8 3 5 t^^U/c. /<f*5. 
>^7>^^ KpCRY3 0-AK8 3 5 J: |? ?|^^^^$ 
ttfc^^l^b'^^iJ'xy • >^7v^AMJ 2 3 3-AK8 

3 5 \t. ^^]P:o< t^mm 1 T @ 1 # 3 ^'(Dxm^m^ 

PERM P-1 3 5 0 8 ^: LT^tt^tv-CV^ 
[0108] ^Jfe^ll 6 

mm mmo. 4%. m^T>^:^^Ai, 4%. kh 

2 PO4 0. 0 5%. K2 HPO4 0. 0 5%, MgS 

04 • 7 H2 O 0.0 5%. C a C 1 2 • 2 O 
2ppm, PeS04*7H2 0 2ppm, MnSO 
4 • 4~6H20 2 p pra. Z n S O4 • 7 O 
2ppin, NaCl 2 p p tf :/ 2 0 0 /i g / 
Kf'r^V-HCl 100// gXl, /§8t 
0. 1%. P©a:^>^0. 1%) 10ml$r500ml 

n^.fkyy:^=^\c^f^. mm (^ii^pH7. o) ltz 

^^U\f^<^v'^) ^M.' yy^^M. ( B r e V i b a c t 
e r i urn f 1 a v u m ) MJ 233— AK835 

(PERM P- 1 3 5 08^) ^mmx.. mmm\z^ 
x2Bmwmm^n^tz. 

[0 10 9] j^ic, :^i^mmm (^/wri-^5%. mm 



r>^=^^J^2. 3%, KH2 PO4 0. 0 5%. K2 
HPO4O. 05%. MgS04 •7H2O 0. 05 
%. FeS04 • 7H2 O 2 0 p p m. MnS04 - 
4~6H2 O 20ppm. e:^^"^ 2 0 0 m g / K 
5^T^V-HCl 1 0 0/i g/U ;«7-tf^ySfO. 3 

%, mn=^^y* 0 . 3 %) 1 0 0 0 m 1 ^ 2 y y h/W 
nm%m.wmz^^^. mm (i2ot:. 205^1^) 
^. m^mm^m(O2 0m i ^wmx^x. e^^i 0 0 

Orpm. ii^Slvvm. aa^3 SIC. pH7. 6 tC 
-C2 4^r^^^S:tTo^, 
[0 110] ^^f!^T^. ^#^5 0 Om 1 t-hi^^h^ 

m\:ixfkm^. mm^mii^\cx2m^^\.tim{i^^Km 

m ( (NH4 ) 2 SO4 2 gXl ; KH2 PO4 0. 5 
z/\ ;KH2 PO4 0. 5g/l ;MgS04 • 7H 
2O 0. 5g/l;FeS04-7H2 0 20pp 
m;MnS04 •4--6H2O 2 0 p p m ; ^: > 
it^:^10 0Mg/l ;pH7. 6]CH000mUC 

^/U=i-;^9 g^^tr. ©C*3 00 rpm. ii^ 
fiO. Ivvm. ta^33t:. pH7. 6tCT24^f83 

[0 111] Sf&IlT^. (4 00 0 r pm. 

155^^, 4t:) \z.x^m\^fz}Lmm^(o\.-^)vi^^ 

^SLfc. wCo^*£;;^T^o^iiift5 oom 1 
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10 1 1 2] ^tz. )t^mt\^x. m^(D^mzx. ^ 

U\fy<^y-})^J>^ - yy^<J^Mj 233 (PERM B 
P- 1.4 9 7) :JoiU«y ue^^^^v'y • yyy^AM 
^6 



J 2 3 3-AK (PERM P-1 26 58) 

(0 113) 
1^6] 



MJ233-AK835 

MJ233-AK 

HJ233 



PCRY30-AK835 
PCRY30-AK 



8. 0 g/1 
1. 5g/l 
0. 6 g/1 



2 0 0 Omg 
4 0 Omg 
1 2 Omg 



1263 



[0 1 14] 

mm^^ : 1 
: mm 

E^iJiOaii : Genomic DNA 

mm 

GTG GCC CTG GTC GTA CAG AAA TAT 
Val Ala Leu Val Val Gin Lys Tyr 

1 5 
GAA CGC ATT AGA AAC GTC GCT GAA 
Glu Arg He Arg Asn Val Ala Glu 
20 

GGA AAT AAT GTC GTC GTT GTC TCC 
Gly Asn Asn Val Val Val Val Cys 
35 40 
GAG CTT CTA GAA CTT GCT GCC GCA 
Glu Leu Leu Glu Leu Ala Ala Ala 

50 55 
GAA ATG CAT ATG CTC CTG ACT GCT 
Glu Met Asp Met Leu Leu Thr Ala 
65 70 
GTC GCC ATG GCT AH GAG TCC CTG 
Val Ala Met Ala He Glu Ser Leu 
85 

GGT TCT CAG GCT GCT GTG CTC ACC 
Gly Ser Gin Ala Gly Val Leu Thr 
100 

ATT GTT GAT GTC ACT CCA GGT CGT 
He Val Asp Val Thr Pro Gly Arg 
115 120 
AAG ATC TGC ATT GTT GCT GGT TTC 
Lys He Cys He Val Ala Gly Phe 

130 135 
GAT GTC ACC ACC TTC GCT CGC CGT 
Asp Val Thr Thr Leu Gly Arg Gly 
145 150 



: MJ233 

iftSSt^r^-rfE-^ : peptide 
#^E&® : 1-1263 

10 1151 



CGC GGT 
Gly Gly 
10 

CGC ATC 
Arg lie 
25 
TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GCT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 



TCC TCG 

Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 

75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
CAT ACC 
Asp Thr 
155 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 



ACT GCC 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACC CAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACC 
Phe Thr 
95 

GCA CCC 
Ala Arg 

GAG GCC 
Glu Gly 

ACC CGC 
Thr Arg 



ACT GCA GTT GCA 
Thr Ala Val Ala 
160 
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TTG GCA GCT Ca 
Leu Ala Ala Ala 



GAC GCC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
lie Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
lie Asn 



GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

Arg Ala Met Glu 



CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

AH GAC 
He Asp 



ACC ACC 
Thr Thr 



GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC ACT 
Arg Ser 
215 

TCG TCT 
Ser Ser 

GAT ATT 
Asp lie 

TCC GAA 
Ser Glu 

GCT GCG 
Ala Ala 
280 
ATG GTT 
Met Val 
295 

ACG nc 

Thr Phe 



AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 



CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 



GAC ATC 
Asp He 
310 

He Leu Lys Lys 
325 

GAC GAC 
Asp Asp 



CAG GTC 
Gin Val 



GCA GGC ACC GGA 
Ala Gly Thr Gly 
420 



CAC CCA 
His Pro 

GTG AAC 
Val Asn 

ATC CGT 
He Arg 
390 
nC CAG 
Phe Gin 
405 
CGC 
Arg 



GGT GH 
Gly Val 
360 
ATC GAA 
He Glu 
375 

GAA GAT 
Glu Asp 

CTG GGC 
Leu Gly 



GTG TGT GAG 
Val Cys Glu 

170 
CGC ATC GTT 
Arg He Val 
185 

ATG CTG GAA 
Met Leu Glu 

GH GAA TAC 
Val Glu Tyr 

TAT AGC AAT 
Tyr Ser Asn 
235 

CCT GTG GAA 
Pro Val Glu 

250 
GCC AAA GTA 
Ala Lys Val 
265 

AAC GTT TTC 
Lys Val Phe 

CTG CAG AAC 
Leu Gin Asn 

Aa TGC CCT 
Thr Cys Pro 
315 

Leu Gin Val 

330 
GGC AAA GTC 
Gly Lys Val 
345 

ACC GCA GAG 
Thr Ala Glu 

TTG ATT TCC 
Leu He Ser 

GAT CTG GAT 
Asp Leu Asp 
395 

GGC GAA GAC 
Gly Glu Asp 
410 



ATT TAC TCA 
He Tyr Ser 

CCT AAT GCT 
Pro Asn Ala 
190 

CTT GCT GCT 
Leu Ala Ala 

205 
GCT CGT GCA 
Ala Arg Ala 
220 

GAT CCC GGC 
Asp Pro Gly 

GAA GCA GTC 
Glu Ala Val 

ACC GTT CTG 
Thr Val Leu 
270 

CGT GCG TTG 
Arg Ala Leu 

285 
GTC TCC TCT 
Val Ser Ser 
300 

CGC TCT GAC 
Arg Ser Asp 



GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

nc AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 



GGA CGC 
Gly Arg 
320 

Gin Gly Asn Trp Thr 
335 

GGT GCG 
Gly Ala 



TCC CTC CTG 
Ser Leu Val 
350 

rrC ATG GAA 
Phe Met Glu 

365 
ACC TCT GAG 
Thr Ser Glu 
380 

GCT GCT GCA 
Ala Ala Ala 

GAA GCC GTC 
Glu Ala Val 



GCT CTG 
Ala Leu 

ATC CGC 
He Arg 

CCT GCA 
Arg Ala 
400 
GTT TAT 
Val Tyr 
415 
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l^n(D^^ : 1263 ' ^ : HJ233-Leu-AEC-Lysl63 

: — #®^Sr^-rfS-^ : peptide 
h d< n v^- : lil^iJ^ ^^E(i® : 1-1263 

^^i](DWM : Genomic DNA #Si[$r^^ : E 

[0 117] 

GTG GCC CTG GTC GTA ChG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC OCT CAA CGG ATC CTT Ga Aa AAG AAG GOT 
Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG Ga GTG AAT CCC GTT CCC aA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CIC CIG ACT GCT GGT GAG CGT AH TCI AAC GCt CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CIG GCT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT CGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 176 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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CTC 


CCA CTT CGC GTA CGC TCG TCT TAT 


AGC 


AAT 


GAT 


CCC 


CGC 


ACT 


TTG 


Val 


Pro Leu Arg Val Arg Ser Ser Tyr 


Ser 


Asn 


Asp 


Pro 


Gly 


Thr 


Leu 


225 


230 




235 










240 


ATT 


CCC GGC TCT ATG GAG GAT ATT CCT 


GTG 


GAA 


GAA 


GCA 


GTC 


CTT 


ACC 


He 


Ala Gly Ser Met Glu Asp lie Pro 


Val 


Glu 


Glu 


Ala 


Val 


Leu 


Thr 




245 


250 










255 




GGT 


GTC GCA ACC GAC AAG TCC GAA GCC 


AAA 


GTA 


ACC 


GTT 


CTG 


GGT 


ATT 


Gly 


Val Ala Thr Asp Lys Ser Glu Ala 


Lys 


Val 


Thr 


Val 


Leu 


Gly 


He 


TCC 


GAT AAG CCA GGC GAG ACT GCG AAG 


GTT 


TO 


CGT 


GCG 


TTG 


GCT 


GAT 


Ser 


Asp Lys Pro Gly Glu Thr Ala Lys 


Val 


Phe 


Arg 


Ala 


Leu 


Ala 


Asp 




275 280 








285 








GCA 


GAA ATC AAC ATT GAC ATG GTT CTG 


CAG 


AAC 


GTC 


TCC 


TCT 


GTG 


GAA 


Ala 


Glu He Asn He Asp Met Val Leu 


Gin 


Asn 


Val 


Ser 


Ser 


Val 


Glu 




290 295 






300 










GAC 


GGC ACC ACC GAC ATC ACG TTC ACC 


TGC 


CCT 


CGC 


TCT 


GAC 


GGA 


CGC 


Asp 


Gly Thr Thr Asp He Thr Phe Thr 


Cys 


Pro 


Arg 


Ser 


Asp 


Gly 


Arg 


305 


310 




315 










320 


CGT 


GCC ATG GAG ATC TTG AAG AAG CTT 


CAG 


GTT 


CAG 


GGC 


AAC 


TGG 


ACC 


Arg 


Ala Met Glu He Leu Lys Lys Leu 


Gin 


Val 


Gin 


Gly 


Asn 


Trp 


Thr 




325 


330 










335 




AAT 


GTG CTT TAC GAC GAC CAG GTC GGC 


AAA 


GTC 


TCC 


CTC 


CTG 


GGT 


GCG 


Asn 


Val Leu Tyr Asp Asp Gin Val Gly 


Lys 


Val 


Ser 


Leu 


Val 


Gly 


Ala 




340 345 










350 






GGC 


ATG AAG TCT CAC CCA GGT GTT ACC 


CCA 


GAG 


TTC 


ATG 


GAA 


GCT 


CTG 


Gly 


Met Lys Ser His Pro Gly Val Thr 


Ala 


Glu 


Phe 


Met 


Glu 


Ala 


Leu 




355 360 








365 








CGC 


GAT GTC AAC GTG AAC ATC GAA TTG 


ATI 


TCC 


ACC 


TCT 


GAG 


ATC 


CCC 


Arg 


Asp Val Asn Val Asn He Glu Leu 


He 


Ser 


Thr 


Ser 


Glu 


He 


Arg 




370 375 






380 










ATT 


TCC GTG CTG ATC CGT GAA GAT GAT 


CTG 


GAT 


GCT 


GCT 


GCA 


CGT 


GCA 


He 


Ser Val Leu He Arg Glu Asp Asp 


Leu 


Asp 


Ala 


Ala 


Ala 


Arg 


Ala 


385 


390 




395 










400 


CTC CAT GAG GAG HO GAG CTG GGC GGC 


GAA 


GAC 


GAA 


GCC 


GTC 


GTT 


TAT 


Leu His Glu Gin Phe Gin Leu Gly Gly 


Glu 


Asp 


Glu 


Ala 


Val 


Val 


Tyr 




405 


410 










415 





GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

[01181 E^'J#^ : 3 
^\(Dm^ : 1263 

K^ijfoM : mm 

E^lJcoS^i : Genomic DNA 

mm 

GTG GCC CTG 
Val Ala Leu 
1 

GAA CGC ATT 



: MJ233-AEC-Lys84 

l^^r^-rSB^' : peptide 
^^m. : 1-1263 

[0 1191 



GTC GTA aC AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

5 10 15 

AGA AAC GTC GCT GAA CGG ATC GTT Ca ACC AAG AAG GCT 
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Clu Arg lie Arg Asn 
20 

GGA AAT AAT GTC GTG 
Gly Asn Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 



GAG CTT 
Glu Leu 
50 

GAA ATC 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Lou Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



Val Ala Glu Arg lie Val Ala 
25 

GTT GTC TGC TCC GCA ATC GGA 
Val Val Cys Ser Ala Met Gly 
40 

GCA GTG AAT 
Ala Val Asn 



GAT ATG aC 
Asp Met Leu 

ATG GCT ATT 
Met Ala Tie 
85 

CAG GCT GGT 
Gin Ala Gly 

100 
GAT GTC ACT 
Asp Val Thr 
115 

TGC ATT GTT 
Cys He Val 

ACC ACG HG 
Thr Thr Leu 

GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
He Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA Aa GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 



GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 
GAG TCC 
Glu Ser 

GTC CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 
135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GTT 
Glu Val 



GCT GGT GAG 
Ala Gly Glu 

CTG GGT GCA 
Leu Gly Ala 
90 

ACC ACC GAG 
Thr Thr Glu 

105 
CGT GTG CGT 
Arg Val Arg 
120 

nC CAG GCT 
Phe Gin Gly 

GGT GGT TCT 
Gly Gly Ser 

GAT GTG TGT 
Asp Val Cys 
170 

CCG CGC ATC 
Pro Arg He 

185 
GAA ATG CTG 
Glu Met Leu 
200 

AGT GTT GAA 
Ser Val Glu 

TCT TAT AGC 
Ser Tyr Ser 

ATT CCT GTG 
He Pro Val 
250 

GAA GCC AAA 
Glu Ala Lys 

265 
CCG AAG GTT 
Ala Lys Val 
280 



CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 

75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
GAT ACC 
Asp Thr 
155 

GAC ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 



Thr Lys Lys Ala 
30 

GAC ACC ACG GAT 
Asp Thr Thr Asp 
45 

CCG aA GCT CGT 
Pro Pro Ala Arg 



TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 

ACT GCA 
Thr Ala 

TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CCT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA CTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 



GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

Aa CGC 
Thr Arg 

Cn GCA 
Val Ala 
160 
GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT CGC 
Val Gly 

TTC AAT 

Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GCT ATT 
Gly He 

GCT CAT 
Ala Asp 
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GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CCT GCG 
Arg Ala 

AAT GTG 
Asn Vai 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

GTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0 1 2 01 K^J#^:4 
m^KD^^ : 1263 

m^KDm : mm 

^J^l(DmM : Genomic DNA 

mm 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 



ATC AAC ATT GAC 
lie Asn He Asp 



ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

err TAG 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTG AAC 
Val Asn 



GAC ATC 
Asp He 
310 
ATC TTG 
lie Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 



GTG CTG ATC CGT 
Val Leu He Arg 
390 

GAG CAG TTC CAG 
Glu Gin Phe Gin 
405 

Aa GGA CGC 
Thr Gly Arg 
420 



ATC GTT CTG 
Met Val Leu 
295 

ACG TTC ACC 
Thr Phe Thr 

AAG AAG err 

Lys Lys Leu 

CAG CTC GGC 
Gin Val Gly 
345 

GGT GTT ACC 
Gly Val Thr 

360 
ATC GAA TTG 
He Glu Leu 
375 

GAA GAT GAT 
Glu Asp Asp 

CTG GGC GGC 
Leu Gly Gly 



CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

Ca GAG 
Ala Glu 

ATT TCC 
lie Ser 

CTG GAT 
Leu Asp 
395 
GAA GAC 
Glu Asp 
410 



GTC TCC TCT 
Val Ser Ser 
300 

CGC TCT GAC 
Arg Ser Asp 

CAG GGC AAC 
Gin Gly Asn 

TCC CTC CTG 
Ser Leu Val 
350 

TTC ATG GAA 
Phe Met Glu 

365 
ACC TCT GAG 
Thr Ser Glu 
380 

GCT GCT CCA 
Ala Ala Ala 

GAA GCC GTC 
Glu Ala Val 



GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GCT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 

CCT GCA 
Arg Ala 
400 
GTT TAT 
Val Tyr 
415 



^ : HJ233-AEC-Lys242 

l^tS^^-riS-^ : peptide 
: 1-1263 

[0 12 11 



GGA AAT 
Gly Asn 

GAG err 

Glu Leu 
50 

GAA ATG 
Glu Met 
65 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 
He Arg Asn 
20 

AAT GTC GTG 
Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 

GAT ATG CTC 
Asp Met Leu 



CAG AAA 
Gin Lys 

GTC GCT 
Val Ala 

GTT GTC 
Val Val 

GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 



TAT GGC 
Tyr Gly 

GAA CGG 
Glu Arg 
25 

TCC TCC 
Cys Ser 

40 
GCA GTG 
Ala Val 



GGT TCC 
Gly Ser 

10 
ATC GTT 
He Val 

GCA ATG 
Ala Met 

AAT CCC 
Asn Pro 



GCT GGT GAG CCT 
Ala Gly Glu Arg 
75 



TCG CTT 
Ser Leu 

GCC Aa 
Ala Thr 

GGA GAC 
Gly Asp 
45 

GTT CCG 
Val Pro 
60 
ATT TCT 
He Ser 



GAG AGT GCG 
Glu Ser Ala 
15 

AAG AAG GCT 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 

aA GCT CGT 
Pro Ala Arg 

AAC GCT CTC 
Asn Ala Leu 
80 
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GTC GCC ATG CCT ATT GAG TCC CTC GGT CCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT Ta CAG Ga GGT GTG CTC ACC ACC GAG CGI CAC GGA AAC Ga CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

AH CTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

CAT GTC ACC ACG HG GGT CGC GGT GGT Ta GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA Ga GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GU 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

CAC GGC GTG TAC ACC Ga GAC CCG CGC ATC GH Ca AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT Ca Ga GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC ACT GTT GAA TAC Ga CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC Aa TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC Ga ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GCT AH 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCC AAG GTT TTC CCT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ga GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TTC TCT CTG GAA 
Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Phe Ser Val Glu 

290 295 300 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CCC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT aC GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA CTC TCC CTC GTG GCT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
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GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT Ta 
He Ser 
385 

ac CAT 
Leu His 

GCA GGC 
Ala Gly 

10 12 21 mnm^ : 5 

m^\<D^^ : 1263 

mn<Dm : mm 

SBjyoSH : Genomic DNA 



GTG CCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT Ta 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys He 



340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 

ACC GGA 
Thr Gly 
420 



CAC CCA 
His Pro 

GTG AAC 
Val Asn 

ATC CGT 
He Arg 
390 
TTC CAG 
Phe Gin 
405 
CGC 
Arg 



GGT GTT 
Gly Val 
360 
ATC GAA 
He Glu 
375 

GAA GAT 
Glu Asp 

CTG GGC 
Leu Gly 



345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu He 

GAT CTG 
Asp Leu 

GGC GAA 
Gly Glu 
410 



GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT Ga 
Asp Ala 
395 

GAC GAA 
Asp Glu 



350 
ATG GAA 
Met Glu 
365 

Ta CAG 
Ser Glu 

Ga GCA 
Ala Ala 

GCC GTC 
Ala Val 



Ga CTG 
Ala Leu 

ATC CGC 
He Arg 

CCT GCA 
Arg Ala 
400 
GTT TAT 
Val Tyr 
415 



: MJ233-AEC-Lys40 

I^Sfe^^-f IB-^ : peptide 
^^i<LWi : 1-1263 

[0 12 3] 



ac GTC 
Leu Val 

ATT AGA 
He Arg 
20 

AAT GTC 
Asn Val 

35 
aA GAA 
Leu Glu 

GAT ATG 
Asp Met 

ATG Ga 
Met Ala 

CAG Ga 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys lie 



GTA CAG 
Val Gin 
5 

AAC ac 

Asn Val 

GTG GTT 
Val Val 

CTT Ga 
Leu Ala 

aC CTG 
Leu Leu 
70 

ATT GAG 
He Glu 
85 
GGT GTG 
Gly Val 

Aa CCA 
Thr Pro 

GTT Ga 
Val Ala 



AAA TAT 
Lys Tyr 

Ga GAA 
Ala Glu 

GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 
55 

Aa Ga 

Thr Ala 

Ta CTG 
Ser Leu 

aC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
CGT TTC 
Gly Phe 



GCC GGT 
Gly Gly 
10 

CGG ATC 
Arg He 
25 

TCC Ga 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 



TCC TCG Cn GAG 
Ser Ser Leu Glu 



GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC cn 

Pro Val 
60 

CGT AH 
Arg He 

75 
GAG Ga 
Glu Ala 



ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

Ta AAC 
Ser Asn 

CAA Ta 
Gin Ser 



CGT ac GGA AAC 
Arg His Gly Asn 
110 

GAA Ga aC GAT 
Glu Ala Leu Asp 
125 

GTC AAT AAG GAA 
Val Asn Lys Glu 



ACT GCG 
Ser Ala 

15 
AAG Ga 
Lys Ala 

ACG GAT 
Thr Asp 

Ga CGT 
Ala Arg 

Ga CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GhG GGC 
Glu Gly 

ACC CGC 
Thr Arg 
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130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

ac GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

CGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 



ACC ACG TTG 
Thr Thr Leu 

GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
He Leu Val 

Cll CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn He 

ACC ATC GAC 
Thr lie Asp 

ATC GAG ATC 
Met Glu He 
325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 



CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT GAG CAG TTC 



GTG CTG ATC 
Val Leu He 



135 

GGT CGC GCT 
Gly Arg Gly 
150 

AAC GCT GAT 
Asn Ala Asp 

GCT GAC CCG 
Ala Asp Pro 

TTC GAA GAA 
Phe Glu Glu 
200 

CTA CGC ACT 
Leu Arg Ser 

215 
CGC TCG TCT 
Arg Ser Ser 
230 

GAG GAT ATT 
Glu Asp lie 

AAC TCC GAA 
Lys Ser Glu 

GAG GCT GCG 
Glu Ala Ala 
280 

GAC ATG GTT 
Asp Met Val 

295 
ATC ACG nC 
He Thr Phe 
310 

TTG AAG AAG 
Leu Lys Lys 

GAC CAG GTC 
Asp Gin Val 

CCA GGT Cn 
Pro Gly Val 
360 

AAC ATC GAA 
Asn He Glu 

375 
CGT GAA GAT 
Arg Glu Asp 
390 

CAG CTG GGC 



GGT TCT 
Gly Ser 

GTG TGT 
Val Cys 
170 
CGC ATC 
Arg He 
185 

ATG CTG 
Met Leu 

CTT GAA 
Val Glu 

TAT AGC 
Tyr Ser 

CCT CTG 
Pro Val 
250 
GCC AAA 
Ala Lys 
265 

AAG cn 

Lys Val 

CTG CAG 
Leu Gin 

ACC TGC 
Thr Cys 

CTT CAG 
Leu Gin 
330 
GGC AAA 
Gly Lys 
345 

ACC GCA 
Thr Ala 



140 

GAT ACC ACT GCA 
Asp Thr Thr Ala 
155 

GAG ATT TAC TCA 
Glu He Tyr Ser 



cn CCT 

Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CCT 
Phe Arg 

AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

GTT CAG 
Val Cln 

GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 



AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
CCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 

TCT GAC 
Ser Asp 

GGC AAC 
Gly Asn 

CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



TTG ATI TCC ACC 
Leu lie Ser Thr 
380 

GAT CTG GAT GCT GCT GCA 
Asp Leu Asp Ala Ala Ala 
395 

GGC GAA GAC GAA GCC CTC 



GTT GCA 
Val Ala 
160 
GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT Aa 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 

CTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GCT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 

CGT GCA 
Arg Ala 
400 
GTT TAT 
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4 



Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 



410 



415 



[0 12 41 E^J#^:6 
m^\<D^^ : 1263 

mwm : mm 

gfi^lJCOMIS : Genomic DNA 



1#Sft$r^'t"52^ : peptide 
: 1-1263 

^<D^n : 835 #@<OR ItG ^fcllA ^^L. 836 # 

902 #i^3J:OJ923 #@©y i:ic -^fzYXi $:^L, 

ll^tC, 835 #i£OR ;65G "C*?!?, 836 #g. 902 #9 

^b*<tt/923 #icoY :d5C r3!>'5r 
(0 12 5] 



: HJ233 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCXK:TG AACGGATCGT TCaACCAAG AAGCaCCAA ATAATGTCGT GGTTGTaGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCaG ACTGaGGTG AGCGTA1TTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGaCAAT CTTTCACGGG TTaCAGGCT 300 
GGTGTGaCA CCACCGAGCG TCACGGAAAC CCACGCAHG nGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCAnCTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATCTCAC CACGTTGGGT CCCGGTGGn aCATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTAa CAGATGTTGA CGGCGTGTAC 540 
ACCGaCAa CGCGCATCGT TCCTAATCa CAGAACaCG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTCaGT TGGaCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCXTTGTG GAAGAAGCAG TaTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTaG GGTATTTCCG ATAACCCAGG CGACRYTGCG 840 
AAGGTTTTCC GTGCGnGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACCTC 900 
TYaCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT G<XCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATOTGAA GAAGCTTCAG GTTCAGCGa AaCGACCAA TGTGCTTTAC 1020 
GACGACaGG TCGGCAAAGT CTCCCTCGTG GCTGCGCGCA TGAAGTCTCA CCCACGTGTT 1080 
ACCGCAGAGT TCATGCAAGC TCTGCGCCAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
laGAGATCC CCATTTCCGT GaGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGHCCAGCT GGGCGGCGAA GACGAAGCCG TCGHTATGC AGGCACX:GGA 1260 



CGC 

[01261 ia^l]#-^ : 7 
mn<r>^^ :421 

t*^ : MJ233 



1263 



: 1-421 
^^^&:^Vfz:^m : E 

^<D^n : 279 #g<^AAA (iAla ^/cttThr ^fcJiVal 
^^U. 301 #gOTYYttSer t^ft^tPhe =^^L. 308 
#B<OZZZ flThr ^fzmie I^NfIC, 279 #g 

OAAA ;d5Ala l^hr) . 301 #@<DYYY t^Ser "efc!?. 30 
8 #g<OZZ2/55Thr T'fc5;i^:Ji/jJV\ 
[0 12 71 

peptide 

mm 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
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20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Uu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr ZZZ Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Uu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Uu 

355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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420 

do 



m2] 7 kb<o^^mBNAm}i<om. 

IIS 31 Kp CRY3 0-AK8 3 5 



mi] 



Ps»I 





Pvul 




HJndH Pvm PvuE 


Nriil Xbol Ncol Ball 
1 1 1 


Inincn 
1 t 




1 HncslDroI IEcoRI 
1 1 1 1 1 I 



» l.7kb 



H200bp 



[@2] 



p)tt PstI BqUL 











HlncJIIt PvuB PvuE 




Nrul 
1 . 


Xbol Uc<A Bgll 
1 1 1 


iHincn 




1 Hlncnioral UcoRI 


1 200 bp 


1 I 




1 1 1 1 1j , 



[ma] 

final 




pHSGZSa 



(51)Int.Cl.^ SfeSUia^ frf^®E3l#-§- Fl ife^^^xT^®^ 

(C 1 2 P 13/08 
C 1 2R 1:13) 
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02) 

^^^mmmwim'p^ s t @ 3 # 1 ^ 
^mmwrnm^m^^ s t b 3 # i ^ 
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